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---Upon commencing at 10:00 a.m. 


DR. STEVEN SOLDIN, Resumed 

THE COMMISSIONER: Yes, Miss Cronk. 

MS;. -CRONK: Mr. Commissioner, 
Dr. Soldin has provided me over the break with a 
hard copy, if you will, of the slides which he 
referred to yesterday morning in his evidence, and 
T*would*like Ste *propose*thatythey "bermarked™ this 
morning as an exhibit. 

THE COMMISSIONER: Pehl rZ 64 
---EXHIBIT NO. 26: Hard copy of slides presented 

by Pr. esoldain puuby 6th; 1983. 

MS. CRONK: The first two slides 
that he referred to, sir, are reproduced on one page 
of an extract. I. think it) can best be identified 
by - it is page 6 from Therapeutic Drug Monitoring 
Journal, Volume 3, November 1, 1981. That is 
inclusive of the first two slides, and the second 
document is a reproduction itself of the third slide 
to which he referred and: that is described as 
Figure 1, Theophylline Concentration. 

THE COMMISSIONER: Which concentra- 
tion? 

MS. CRONK: Wicteet a erner 2+ fic ely. 
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THE WITNESS: Theophylline. 

THE COMMISSIONER: That is spelled -- 

MS. CRONK: T-h-e-o-p-h-y-1-1l-i-n-e 
concentrations. 

THE COMMISSIONER: Do they all go 
in as one exhibit? 

MS. CRONK: That would be fine, 
Mr. Commissioner. Copies have been provided to 
counsel this morning, sir. 

invaddition;. you willenecal i; 
Mr. Commissioner, the request was made yesterday 
by various counse atormpr. aSeldin to reproduce in 
a typewritten form the data to which he referred 
yesterday in reporting upon the digoxin readings 
that he obtained, ante mortem, on the group of 
children who had been known not to have received 
digoxin, and, sinmadditron, athe group of patients 
who were known to have received digoxin, the two 
categoriesjand in addition the third category of 
post mortem testing that he did inclusive of 
patrents: both onvand off digoxin: 

Dr. Soldin has advised me that in 
respect of the second category, the ante mortem 
testing on children, patients who were known to have 


been on digoxin, the tabulatéd results of that in 
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TORONTO, ONTARIO 


fact are set out in the memorandum that was filed 
yesterday as an exhibit, copy of Dr. Soldin's 
memorandum to Dr. MacLeod,and that is the only 
place where those results, I understand, have been 
tablulated. 

He has undertaken to have the data 
in respect of the other two comparative series of 
tests tabulated. They are not ina finalized form 
As soon as they are I will have them reproduced and 
distributed amongst counsel, and marked as an exhibit 
at that time. 

Thankyou; °Sir. 

THE COMMISSIONER: Mr DOgaLt, “are 
VOU Lirces 

MR. BOGART: Sir, I do not believe 
that I have any questions of this witness, but I wish 
to make one remark, i£ I may. 

THE COMMISSIONER: Yes’. 

MR. BOGART: That is, as you know, 
sir, I have shown some interest in a list that was 
compiled by Dr. Ellis and have gone through it in this 
evidence at the Preliminary Inquiry, Volume 13, 
beginning at page 12 to page 35. 

My understanding of the transcript, 


sir, is that he compliléd 2 lists.One was autopsy 
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1 
2 
samples and I have been told by Miss Cronk in our 
: meeting yesterday that Dr. Phillips will called in 
s respect of those readings. 
5 In respect to the pre-mortem samples, 
6 IT have been told) by Migs jcronk’thatwpr. "Soldin is 
, not the witness who should be asked about these, and 
: that Miss Cronk is making enquiries of the Hospital 
concerning who will be in a position to answer my 
> questions about the readings that were taken. 
Je On that basis, I have no questions 
11 of this witness. | 
12 THE COMMISSIONER: ie, right, 
13 thank wou &iDo tou «confit ait that? 
14 MS. CRONK: That IusMmcorréct ; ‘sir. 
is THE COMMISSIONER: Thank you. 
Mr. Start ly 3 
16 
CROSS-BEXAMINATION BY (MRYWSTRATHY >: 
i Or, Doctor, I would like to begin 
18 by asking you about the methodologies for the 
19 detection of digoxin that we have been hearing about. 
20 To date I think we have heard of three methods: the 
4 RIA method; the FPIA method and the HPLC method, if on 
o eal call it. thateat.thwen coat, 
Let me start with the RIA method. As 
24 I understand it, sir, it has been in use generally 
24 
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it 
2 : ; 
in North America for about 10 years and at the 
7 Hospital for Sick Children since about 1974. Am I 
4 right? 
5 A. That, tse covech; 
6 OF If !you could have Exhibit 25 
y in front of you, that was your memorandum to 
Dr. MacLeod. 
8 
A. Yes. 
7 MR. STRATHY : Mr. Commissioner, do you 
10 have a copy of that? 
11 THE COMMISSIONER: Yes, I have, 
12 thank you. I am very well treated now. I have this 
13 book with all ae exhibitsmin’ ity 
iA MR. OSTRATHYS” O.O@Leoking ate the" last 
page of that memorandum. I gather, Doctor, that that 
4 reflects a survey that was done of a number of 
4 laboratories in North American concerning their 
17 results of digoxin testing? Quality control samples 
18 are sent out to each laboratory and analyzed and then 
19 the results tabutlated™inmenvs rormar. 
20 A. This is a survey that is done 
91 on a monthly basis. 
O° Who is it’ that does the survey? 
“4 A. The American Association for 
“ Clinical Chemistry - the Therapeutic Drug Monitoring 
24 Program for that Association. 
25 Q. And your Hospital is a member 
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(Strathy) 
A. We subscribe to that program. 
Os Are the laboratories to which 


these are sent, opethe tests varcisent from, are they 
all hospital laboratories? 

A. No. Some would be private lab- 
oratories - any laboratory offering digoxin analysis 
could subscribe to this program. The majority are 
probably hospital laboratories. 

Or Looking at the bottom left 
hand@ceéxrner of, this chart;) Exhibvt 25, do you have 


that 1n -fronteew.youe 


A. Yes.- bottom left hand corner? 
Qu Bottom left hand corner. 

A. Yess 

Dis Ltsappearsitogindicate that 


RIA iS in use at the present time at least by the 
vast majority of the laboratories that contributed 


to the survey? 


As Rett. 
Ol In weaGcty some 32 of the 404°? 
A. yes. 


THE COMMISSIONER: tL would like: to 
know how you calculate that - how #tyouwfigure 
that? Am I looking at the same chart? 

MR. STRATHY: Mr. Commissioner, it 
is the last pagG@,of EXhibite25 ein tthe thattomileft 


hand corner. 
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(Strathy) 


THE COMMISSIONER: Yes; yes, .I 
understand. 

MR. STRAGHY: There is a reference 
to all labs, 404, 

THE COMMISSIONER: I was looking 
at the wrong chart. Prank you; 

MR. STRATHY: Andes l2uetuabhesecare 
uSing RIA. 

O% Now, as I -understand it, 
Doctor, the RIA technique was developed and designed 
for the therapeutic monitoring of digoxin in a 
clinical setting.  Ampt wiqhnetoniinace 

A. That Hsmeonrects 

Oy That was when it was invented, 
LE eyou wrlby tnehe6oicorFl 2707 

A. Yess 

Q% That was the purpose of the 
invention, and that is the useoto which itrhas been 
put since that time. 

A. Mainly, yes. 

Qs And we have, as we have seen, 
these kits which are designed for that very purpose? 

A. Right: 

Q. And the Hospital for Sick 


Children, instead of using a kit, instead of buying 
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the cake mix, you make your cake from scratch, 


basically? 

AS Right. 

Q. But the principles are exactly 
the same? 

A. Yes. 

Q. I take it from your evidence 


that you essentially consider the RIA method to be 
a realiable and useful method for the purposes for 
which it was designed? 

A. Lsdo% 

Q. And perhaps the only qualification 
you would have to that is that it perhaps may not 
be as specific as it might be with respect to the 
detection of substance X. 

A. Thavers®correct 4th thinktone 
has to have another - either, provided it is 
appropriate, the testi-is appropriately done, and 
there is also the reliable, in my opinion, by the 
RIA technique. 

As you will note,in the handout that 
youare referring *to, thererareymanyarabs that appear 
to be performing poorly, and they are also using the 


RIA technique, so tthat is another factor. 
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0. So, just looking as you point 
out then to the bottom of the page under RIA, you 
have some labs using that technique reporting as 
low under the column "Min", as low as .42 and other 
labs’ reporting: as vhighas- ay? 2 

A. Thats, ragh te. 

0. When, “accoraang: tomchis,* ithe 
target, what they should have found in the perfect 
world would have been 3.80? 

A. COPrecrm: 

0. So, what you're saying is, there 
can be a tremendous variation in the results if the 
test is not properly administered? 

A. Thaw's"erdghe, fryesr 

0. But I take it you agree with me 
wrth the fupther qualitication that it. Ss not As 
specific as it might be with respect to Substance X? 

A. Yes; 

0. And if I can put it in somewhat 
imprecise terms, I take that when you are using an 
immunoassay procedure, one of the things that you 
want is specificity. Specificity equates to good 
in terms of immunoassay, it's a good thing? 

A. Rvche. 

Q. The less specific the assay is, 


the more it's possible that it will pick up things 
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2 other than the substance for which it is designed? 

3 A, Yes. 

4 0. Now, turning then to the second 

5 methodology that you have I think been the first 

Pp witness to give any significant evidence about, FPIA. 
As I understand it, Doctor, the FPIA, or the 

4 Fluorescence Polarization technique is something that 

° has been used in biochemistry for some considerable 

9 perniodr@of time. “Not” in verso did0cin, but. tie 

10 technique itself? 

11 A. Yes 

12 0. Can you give us an idea of how 

13 long it has been in use? 

A. Approximately 50 to 60 years. The 
a thoughts were first written down some 50 to 60 years 
15 

ago. 
16 Q. So, it's a technique that chemists 
17 or biochemists such as yourself are familiar with 
18 and have used for some time? 
19 A. It’s a technique that some people 
ap have used for some time, yes. 
; 0. You “are qualifying that. I take 
; it you haven't used it for some time? 
22 
A. That Ss Gorrect. 
23 0. But I gather from what you have 
24 
25 
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said puLt is eénlyereasonable thatethescest has tbeen 
defined or developed for purposes of digoxin? 

A. For the purposes of drug 
analysis, measurement of drug concentrations by 
dtgoxit, “being one "drug “ts "JUstuspart. co. une spectrum, 

0. So, is it in recent years the 
detection has been used for drugs? 

A. Yes, in the last four years 
perhaps. 

Q. And the Hospital for Sick 
Children has *now"had FRPTA for sdigoxin=tor about four 
or five months? 

A. Three or “four months, yes. 

0. And “I "gather “very ‘soon ”you'are 
going to be doing all your digoxin testing using 
this methodology? 

A. I think in two to three weeks 
probably, yes. 

0. Now, is it fair to say that this 
FPIA method is also designed and intended for the 
therapeutic’ monitoring “ortdigoxin an a clinical 
setting? 

A. That ’s ‘correct. 

0. And I take it from your evidence 


that you consider it to be a reliable and useful 
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1 
2 procedure for the detection of digoxin in that setting? 
3 A. Thats correct,» yese =, Lt is* the 
4 statewo£uthe art, perhaps. 
5 Q. Titakeeittiromethace that’ you 
mean, and I have gathered from your evidence, that 
e you consider it perhaps to be a somewhat better 
f procedure than RIA, both in terms of its efficiency 
8 and /inaterms#ofotheeprecisiion offitstresuits?V"1 
9 don't wantgtoltak esyowlLtodmiar gonvthaty point @because ——-- 
10) A. They are both good procedures 
11 [Tethink. Sia thamk tweens into thisyyesterday. I 
12 have some slight preference for the FPIA method, yes. 
“5 0. Do’.l janderstand correctly “from 
your evidence that it, like the RIA, has the same 
i problem with respect to Substance X, that is that 
_ there is a specificity problem and even FPIA may 
16 show up Substance X? 
17 A. Yes. 
18 0. But perhaps not as much as the 
19 RIA method? 
A. Rights 
20 
0. Nowebheny turning to HPLC.) = 
= understand from your evidence that you yourself have 
ae never used that for digoxin? 
23 A. I haverMever useda it for digoxin, 
24 
25 
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Q. But looking at your curriculum 
vitae,s andl Tewon"teaskivon to pulimiec cut, but it 
does seem to me as though you've had considerable 
experience with HPLC in the clinical setting? 

A. Yese 

Q. Ands just. to. be, sure chat. .t 
understand, there are references to a number of 
articles that you've written, lectures that you have 
given pertaining to HPLC, and sometimes it is 
referred to as High Performance Liquid Chromotography. 
Is that the same thing as high pressure? 

A. The same thing, right. 

0. So, you do have a considerable, 
if you will, and it'sikan expuesoiormeidonteelike, 
but hands-on experience with HPLC? 

A. Right. 

0. Now, as I understand it, and I'm 
going to put this in @fairlyasimolistic terms, but 
as I understand it, HPLC involves two sets. It 
involves firstly a separation procedure where you 
separate out the substance which you wish to analyze. 
Is that an accurate statement? 

A. One performs any chromographic 


analysis essentially to separate the components of 


a mixture. So, you have several things and you wish 


to separate them. 
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0. And the thing that you separate 


OoL©f 1s\called-@ fraction? 

A. Well, you can collect fractions 
from the common element. 

0. PerhapsGifel can telinyout what 
I understand the second step to be and you can perhaps 
putY the’ whoder thing*in. context .pcli was goingttorsay 
that having done the. first step of separating, you 
then measure the thing that you have separated off? 

A. Raght.yiinrcoether words7Ltirst 
you separate the compounds and then you have to detect 
the compounds. So, you need a detecting device at 
the endiofethée commony..% 

0, Now, when you talk about 
detecting, are we talking about the detecting levels 
in the same way as we have in HPLC - I am sorry, in 


the same way as we have in RIA? 


A. Yes, detecting concentrations of 
av drug. vyeibids, aibetters; word thanmlevels: 
0. Piatra ont ,atairmienough.9e Soy, 


there is basically then a two-step process, a 
separation and the detection of concentrations? 

A. Right. 

0. I believe you were present in the 


room for the evidence of Mr. Cimbura? 
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TORONTO. ONTARIO (Strathy) 
1 
2 A. For most of that) evidence; yes. 
2 0. Well, I wonder if you heard his 
4 evidence with respect to the procedure that he used 
5 concerning HPLC. Let me at least put to you what 
I understood his evidence to be. As I understood 
: whatrMraSCimburaididy Gt was that*he+did? the? first 
i step, that is, he used HPLC to perform the separation 
8 but he did not then go on to use that same methodology 
| for, detection ahe useda Ria. for,detectaong: 
10) A. Well, you cannot use HPLC for 
11 detection, you have to use some form of detector. Now, 
12 there are other different types of HPLC detectors. 
13 One would be RIA, okay, at the end of the procedure. 
0. Well, do I understand it then 
‘s that an HPLC method would have its own type of 
15 detector or would you simply couple it onto some 
16 other detector system? 
17 A. Essentially when one develops an 
18 HLPG=procedure;, soneuloore-at the molecule that one 
19 wishes to identify, quantify, and makes a decision 
20 as to what type of detection system would be most 
appropriate. It may mean that one would want a 
a fluorescent detector or a spectrophotometer or an 
a2 electric chemical detector, or maybe, as Mr. Cimbura 
23 chose to use, a radioimmunoassay as a detecting 
24 device essentially. 
20 
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0. So that having gone through 
HPLC then, there are a number of different detection 
devices that you can employ? 

A. Less 

0. Now, as I understand it, HPLC 
never has been in use at the Hospital for Sick 
Children for the monitoring of digoxin? 

A. No. 

0. And» vou can look at. our chart 
on Exhibit 25, it appears that there was one 
laboratory using HPLC, at least one laboratory 
responding, providing the information - one laboratory 
USING HPEC. Am it right about that? 


A. You're fight, yes. 
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(Strathy) 

i 
2 

Os And do you happen to know which 
: laboratory that was? 
4 A. No, den tt 
5 On You don't know whether it would 
6 bewMr. ‘Cimbura~ se Paborauor y ? 
7 A. Pe cdonmeucexnow . 4-9 an not = 7 
P don't - I assume that he wouldn't be a member of 

this program, bits say orogremn tor’ crinical 

| laboratories: and not for forensic laboratories. 
cy Or ALL right.” Looking in’ any 
il event at those figures beside that HPLC under column 
12 "“Min**-and "Max", it would appear that that laboratory 
13 Simply submitted one response that its finding was 
14 On 20", 
15 A. Correa, 

oe When it should have been a 
ws Findingiol 73.67 
17 

A. res 
18 OV Sout ciate DAre cular ‘case there 
19 was a fairly wide variance from the target using HPLC? 
20 A. Correct. 
1 O° And I suppose you can't really 
22 tell us whether that was due to the method itself 

or the skill with which it was performed? 

i Ate No,:I have no comments to make 
24 
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on that. Other than that I personally would never 
USGWHPLG for the routine monitoring {of digoxin in 
any hospital laboratory at the present time. 

OF And I gather from your evidence 
there were several reasons for that. One being 
that it is a very time consuming procedure, is that 
rig 2 

1p It is time consuming. The 
protection devices they are simple,and that are 
available and they lack sensitivity. 

Oe iam Ssoury peawhats was) that about 
sensitivity? 

A. The detectionvdevices/'that-are 
available lack the type of sensitivity that is 
required in order to do therapeutic drug monitoring 
easily and rapidly on patdent samples. 

Or; You mean the detection 
methodologies to be used with HPLC lack the 
sensitivity? 

A. CORTeEOIES 

THE COMMISSIONER: I am sorry, you 
lost me. I thought we didn't have any detection 
devices with HPLC? 


THE WITNESS: No, those devices 


that are used together iwith* HPLC) oHPLC is used in 
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the first step to separate digoxin from the other 
compounds and you can detect it. If you use a 
spectrophotometer, we say the sensitivity is not 
appropriate forvclinicabysamples. NcSo you scoudd 
choose RIA which was the choice of Mr. Cimbura and 
that certainly is a sensitive procedure. That then 
would mean that every sample has to be analyzed 
both by HPLC followed by radioimmunoasay and it is 
very time consuming and it just doesn't lend itself 
to the routine monitoring of digoxin in a hospital 
laboratory. 

Paes Mportantin our clinical 
setting to ideally get a result back very quickly 
so that appropriate changes in the doses regimen 
can be made. 

MR weSTRATRY s On BIuUSt 4so cham 
sure of this. You talk about the detection systems 
and you mentioned a spectrophotometer I believe. 
Isult faim to saysthateRiAgis not usually)used.as 
a detection system with HPLC? 

Ae It is sometimes used, but 
rarely. 

Ole What would you more often be 
using with HPLC? 


ie The most common detector iS a 
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spectrophotometer, then fluorescence probably the next 
most common and electrochemical, the third most 
common. 

QO. Thank you. Now, I gather that 
HPLC suffers from the same problem with respect to 
substance X as FPIA and RIA do. Let me start with a 
question on these. As I understand it with HPLC 
you can only separate out two substances, or three 
substances if you know to begin with what those 
substances are? In other words, you have standards 
of various substances and you run them through the 
system to begin with. 

A. I think with HPLC you can 
carry out separation of compounds, they may be known 
and they may be unknown. You wouldn't be able to 
identify the unknowns unless you have a standard. 

OF ALIS Tague. ne Soni tiyounwere 
trying to separate out digoxin from substance X you 
would have to have a standard for substance X before 
you did that, before you could do that reliably? 
You can't be sure that what you have coming off is 
only digoxin and not digoxin and substance X unless 
you have been able to identify substance X and 
runes ofa 


A. Yes. Let me answer that 


La 


ye 
r 
j 
is 
2 bug? 
pi, 
at oe 
zy 
al 
i 
i 
j 
7 
z 


bal 
a! on 
{ 
; 
ry 
i 
if 
Aft 
) 
: 
i 
‘ 
Vi 
; 
I 
f 
{ 
> 


if i) > 
Ah N My 
, 
ay 
* =4 
pin ‘ane 
‘ " 
ree } 
y a %, 
ee 
+ ‘ 
a* bak 
on 
4 
ur 
i 
¥ 
| ‘Pu 
“4 i 
tai “ 
ant f , 
Li, 
: 
‘ 
“oe f 
i é 
4 ' i 
i, , 
+ i ae 
2 ry 
“4 . 
A ad rhe 
% 
" : {. 
MOD LID 
‘ 
f a ra 
ray “= a) 


BN 
a? Pore | 
\ 
% 
a 
OP igual 
| ; w 
1 
rhe 
‘ 
Die 


rs 5 yf " 


= 
— 
OV 


ANGUS, STONEHOUSE & CO. LTD. . 
TORONTO, ONTARIO Sova, Cr.ex. 1410 
(Strathy) 


question, this is a hypothetical question. 

OQ”. Yes. 

Aa Let us assume that we are 
injecting into the chromatogram a mixture or di doxin 
and substance X, and let us assume that they are 
separated under the system of analysis that we 
chose to use in the chromotography. We would then 
get two peaks eluding from Phat teokummtys PEt, 
which could be identified and they could be 
identified by the radioimmunoassay. for example. So 
that way we would be able to show under this hypo- 
thetical sample that one of those peaks corresponds 
to digoxin, and the other peak doesn't correspond 
to digoxin but does cross-react with the antibody. 
That would be a stronger indication that that other 
peak is the compound we are interested in. 

Now, at this point in time we don't 
have “ta P’standard+=-- 

oF Exacthy*< 

A. ==-ifor that compound. So if 
they separated and if one could identify these 
two peaks with our detecting system whatever detector 
we chose, then we would be in a good position to 
carry on further studies to attempt to identify the 


structure of compound X, or substance X, but if they 
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didn't separate, which is the next step, then you 
would have no way of saying that the HPLC system 
with RIA detection has in fact separated substance X 
from digoxin. 

Q.. So you are talking purely in 
a hypothetical sense then? 

A. Pightsa Alnumy.opinion in order 
to achieve that identification, assuming substance X 
was very similar to digoxin and ran identically with 
digoxin in the chromatogram, one would have to use 
a different detector. 

Or. A different detector than? 

A. Than radioimmunoassay. So 
the detection system that would have to be used in 
my Opinion would be mass-spectromotry, and if you 
combined HPLC with mass-spectromotry you could then 
with certainty say that that alluding peak is or 
is not pure digoxin. You would also, in my opinion, 
be able to identify substance X quite quickly. 

OF So what you are telling us then 
is, and I gather what you have given us is reasonable 
shorthand of what you would actually do. What you 
are telling Usi Vs" thatmthere is alway! in which you 
as a biochemist would go about using HPLC and mass- 


spec to separate out substance X from the digoxin in 
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any particular sample? There is a way it could be 
done? 

A. That is the way I would approach 
this’ prebiem. 

Or If you were in the race to 
find substance X, is that correct? 

A. Taw SmecOunect.. 

or, But as yet, as I understand it, 
no one has done that using HPLC? 

A. At the present time no one has 
done that. 

O% So at least presently using the 
HPLC method as it has been used, we have heard from 
Mr. Cimbura, it has not been possible to separate 
out substance X from digoxin because we haven't gone 


through the procedure that you have described? 
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A. Well, to my knowledge no one 
has - there are some studies, I must retake on this - 
there are some studies that I have heard coming out 


EromebDerntohnyGauidie (ss Laboratory . 


0. John who? 

A. Gault. 

0. And that is G-a-l-t? 

A. G-a-U-1-t1n, Newfoundland in 


which I have been led to believe he has managed to 
separate, by HPLC, digoxin from another compound. This 


is hearsay, I have not spoken to Dr. Gault myself 


on that particular issue. 


0. Do you know what the other 
compound is? 

A. No. 

0. Once you had gone through this 


procedure of yours that you have described, would it 
then be possible to develop a standard for Substance X 
that could be routinely runithrough HPLC? 

A. If we could identify its 
structure’and ifsawe could then purify it we would 
have a standard which could then be used. 


0 That) would make the'detection - 


excuse me, the separation of digoxin using HPLC 


considerably more reliable? 
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A. Well, you would then be able 


to identify where it ran chromatographically. Did 
Lt rune benOoox tne. YOuU.would be able to attempt 


to separate the two. 


0, With some considerably more 
precision than  ° would be possible at present? 
A. It would be a lot easier, yes, 


if you hada standard? 

Q. Now, I do not want to spend a 
great deal of time on this, but since we are speaking 
of methodologies for the detection of digoxin, if 
you can look again at the last page of Exhibit 25 
there is also reference to an EIA in the bottom left- 
hand corner which I gather is enzyme immunoassay? 

A. Enzyme immunoasSay, yes. 

0. Is that a Similar procedure to 
RIA, in general terms? 

A. It is somewhat different. It 
also has antibody reactions. 

Q. And then at the bottom there is 
BIAs paWhata ts echnake 

A. Fluorescence immunoassay, and 
it is again similar,but also has some antibody 
involvement. 


Q, JUSEROUGAOleil nbecest cL oec 


_— | «i ~~ Le ' 
«cay 2 ris Hat I 6Bcue ' 
a Dies , x *? * 
‘ 5 y 
if f Z f) \ 
Y “a 
‘ - ub bon Te sil 
ol fmibns OBOtLueso 
: 4" 
i Re 7 - 
+e \ hed Woy 
SOT GB M61 { 
7% 
j 7 t) " at 
{ 
y + y oO 
i ‘ : Sil , Lé PEON vd FAS 
. 2 “a 
Dc) of Oe oT eT 
‘ 4 x i 2) ‘oe ® iat 
! = « ‘ we "ey 
} M4 : J : t @ a+ a 
+f fl iW iMmTtOD”) 
y f 
« : i , ‘ we 
1 
{y 
“_ 
c a 
wey at 
. h J 2 its 2 ft 
Ny 
5 
Hi . si I A 
he AA ae at. i m 7 


uttolinsss Yhodisnas. esi oats 


Steds ef genW | .ATM 


\Vs2peonnmmnt sonsdes toul bit) : oh A apy we 


jadd ,teexadat 2o Joo sash!) Oo 


lane smaiy Lo 


y we 


tov 


24 


2 


ANGUS, STONEHOUSE & CO. LTD. Souminy, Cu.eXe 1415 
TORONTO, ONTARIO (Strathy) 


procedure seemed to produce the least deviations. 
Is there anything about that system that makes it 
very specific or very accurate? 

A. It is probably - I have never 
used the FIA procedure for digoxin and it does appear 
in this particular month's report to have performed 
rather well. 

Q. And speaking of performance, 
am I right that where it Says in this report, near 
the bottom, two-thirds of the way down the page, 


your result was#@3.5, @isiathat thetHospital<for-Sick 


Children? 
A. On that particular month, yes. 
0. Using which, FPIA or -- 
A. RIA. We have not yet switched - 


we are not one of the 35 labs reporting the FPIA 
in that «month: 

O You have mentioned in your 
evidence, both today and yesterday, that mass 
spectrometry is one method that you would consider 
highly reliable for the detection of digoxin 
concentrations? 

A. Yes. 

0. My understanding of that method 


is that it is certainlyanotuonesthatyyou wouldsuse 
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in a therapeutic context, on a regular basis at least? 

A. that «us correct. It requires 
very expensive equipment. The combination of a liquid 
chromatograph “and ia mass “spectrometer, “you are 
talking of something around $350,000 and you could 
only measure a few samples a day. 

A routine laboratory gets 20 or 30 
samples every day for digoxin, at least ours does, 
and you could not possibly apply that method to all 
the samples we get. 

0. IL. gather that rmass' spectrometry 
is a method that uses the - I am going to put this 
badly because E Am going stoiuny thosputiepturn .very 


simple terms, but it works on the molecular weight 


of substances? 


A. Mass *Sspectrometry? 
Q. Yes. 
A. What happens is, the molecules 


get broken down and the fragments can then be 
identified. Digoxin will break down very character- 
istically.u:There®sis a characteristic breakdown 
pattern for every compound that exists and therefore 
you caneidentifys-tiingerprint that ‘molecule with a 
mass "spectrometer very specifically. 


0. And you feel, using a mass 
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spectrometer, that you could separate digoxin from 
Substance X? 

A. I have not done that, but I feel 
that that is probably phep,coute wy.Lt may.not - 
separate chromatographically but even if it does 
not separate chromatographically one will be able to 
subtract the digoxin spectrum from Substance X 
spectrum and therefore identify Substance X. 

0. Are you in the race for the 
identification of Substance X? 

A. I am interested in identifying 
Substances; sves. «sE,dosenoteknow that? Lnam inna i race. 
I am interested in identifying this compound. 

Q. Are you looking for funding to 
finance it? 

A. We would like funding, yes. 

MR. STRATHY: Perhaps you could speak 
to the Commissioner. 

THE COMMISSIONER: I am already in 
trouble. 

MR SeSTRATHY 950) “Doctor, let.me ask 
you some questions for a moment about your method- 
Ology, and I recall from your evidence yesterday that 
all ~the sampling that you are talking about that you 
did was with respect to blood, whether it be plasma 
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TORONTO, ONTARIO (Strathy) 
A. That tis. magqity 
0. And that blood is what you use 


in) your ‘day-to-day monitoring in the Hospital? 

A. Hom Nost drugs’. “Occasionally 
we would use saliva but for most drugs we use blood, 
yes. 

Q. Again, all the work that you 
did, at least as a routine basis, was on samples from 
living “Shai nen and nerwassarLoutine- matter, certainly, 
on post mortem samples? 

A. The Hospital has an instruction 
that all autopsy samples are analyzed on a routine 
basis, so I would have to say we do routine ante mortem 
of course; we are compelled to do routine autopsy 
monitoring. 

Q. You say compelled. I take 
it that is not something then that you really 


consider to be your bailiwick as a clinical biochemist? 


A. iT think? would prefer ‘not to 
be doing that. 

0. Is there some reason for that? 

A. Well, I am trained in several 


areas. One is as a Clinical biochemist ‘and that means 
that I am interested in patient care. Once the 


patient dies there is nothing I can do for that 
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particular patient. I think samples should then 
probably be sent to forensic laboratories at that 
pointiinstimes 

Q, The procedures that you have 
mentioned you use on living patients, you have 
indicated were specifically designed and intended 
forsuse inyjust thatisettingpathe,clinical 
therapeutic setting. Do you have any reservations 
about using those methodologies on the post mortem 
Samples that are provided to you in the autopsy 
Conrvexu. 

A. Well, I would have the 
reservations that any scientist would have who has 
read the data that we are aware of, that is, does 


Substance X, if we call it that, if released after 


death would it contribute to the possible measurement 


by either RIA or FPIA or whatever procedure? 

In order to answer those questions, 
one really has to develop this mass spec method and 
we can then address that issue, but until we know 
what we are measuring in post mortem samples we 
cannot address that issue. 

0. That, it seems to me, is a 
very critical point that you have raised, and I 


gather from what you are saying that you cannot Say, 
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TORONTO, ONTARIO (Strathy) 
D.8 

1 

2 at this point in time at least,whether Substance X 

3 is in fact released post mortem, on the basis of 

4 the current scientific knowledge about it? 

5 A. I can only share my experience 

with you. We have measured a digoxinlike 

: compound, whether it be Substance X or whatever, 

d in some autopsy samples, in patients that were never 

8 receiving digoxin. 

9 THE COMMISSIONER: In patients who 


were never receiving -- 

THE WITNESS: In patients who were 
never receiving digoxin. 

MRe .STRATHYS pOafSoO: == 

A. At least according to the 
medical records. 

0. Are those patients in the 
category that we have been talking about previously, 
that is, less than three months of age? 


A. No, some of them are older. In 


fact,the highest reading was obtained in a close to 
five year old infant. 

0. The evidence we have heard, 
I believe so far, is that Dr. Seccombe's findings of 
substance X were zerovafterethneesmonthsyofeage? 


A, He did not look at post mortem 
samples, I don't think. 
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0. No, you are quite right. So 


we know from Dr. Seccombe that it may exist pre-mortem 


up to three months of age. What you are telling us 


is that your studies show that it may exist post mortem 


in other children? 


A. Correct. 

0. Even older than three months of 
age? 

A. Right. 

0. How many children did you test, 
post mortem? 

A. We have done a lot of autopsy 


samples and, again, I would prefer the autopsy data 
to be handJedsbveDr Philips, bur lacancehare scone 
of our experience with you. 

The total number of post mortem 
digoxins that we have done at the Hospital between 
March 24. 193) WandsApri i247 2083) 36 520) and cine ng 
that time period there were nine patients that we 
are aware of that had never received digoxin and 
that had: measurable digoxin concentrations, using 
the RIA technology. The highest result was 2.1 
nanograms per millilitre, in that particular series. 
* 0. That is in serum, is it? 


A, In serum or plasma, yes. 
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0. Are you able to give us any 


breakdown in terms of the ages of those nine patients? 


A. I have it here, yes. I would 


be quite happy to make this document available to 


you, should you so wish, 


MR. STRATHY: I wonder, Mr. Commissioner, 


if I could just see 7t for a moment,., Do you mind if 
I just confer with the witness for a moment to try 
to understand some of this, as it were, off the 
record? 

THE “COMMISSTONER: “Et is; a bad habit 
to get “into abou a= 

ME) STRAT OYs ohawill. pute at onthe 
record. 

THE COMMISSIONER:.. Yes, all right. 

MR. STRATHY: Q Do I understand it, 
Doctor, that these nine that we have here are the 
nine children who had not. been receiving digoxin, in 


which you detected digoxin levels at post mortem? 
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TORONTO, ONTARIO (Strathy) avs 


A. Miaiins Correce.: I was given 
this 12st "by Dr anPhi lies ena hirsad savety my Isicote 1 
havenas conpilied a t,ewrs Phillips’ chass 

Q. Maids right,. befqre we go any 
further then, do I understand, Mr.  Lamek, perhaps 
you can help me, Dr. Phillips will be called and 
that the other data that accompanied this list will 
be introduced at some point? 

MS. CRONE: Yes, Mr. Commissioner, 
we have already indicated that we will call 
Dr. Phillips when available to testify as to the 
autopsy results including, as I understand it, these 
nine children. 

THE COMMISSIONER: VMIES Fae Raf alex 

MR. STRATHY : thank You Very much, 
Miss Cronk. I do propose that this be made an 
exhibitybite@iie) cansterse just take you through. 1t 
briefly, Doctor. .It indicates, it seems to me, 
that inethe Mine children that fell in that category, 
there were ranges cbserved between 1.0 nanograms per 
millilitre and 2.1 nanograms per millilitre. 

THE WITNESS: That is right. 

MR to lRATHY = Q. And the age ae 
the 2.1 nanograms per millilitre was approximately 


five years, as you have already indicated. 
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ANGUS, STONEHOUSE & CO. LTO. Soldin cr.ex 
TORONTO, ONTARIO e = ° e 
(Strathy) 
A. Raiaht. 
(). And the ages seem to range 


between virtually new born to five years of age. 


A. Yes. 


oF ft appears that in at least six 


of the cases, the children had been on Ward 7G. 


WhatsishdG? 


AG It is our Neonatal Ward. 
Q. I'm sorry? 

A. Our Neonatal Ward. 

©. Manon tem Mayuechds. be 


entered as the next exhibit? 


THE COMMISSIONER: BPebibre NO 2 2s 
-~~EXHIBIT NO. 27: Chariea! Te Age or Nine 
Gholarent 
THE COMMISSIONER: You don?t “mind 


parting with this, or do youre 

THE WITNESS Tf DY canaget al copy 
back. 

THE COMMISSIONER: Yeo) ‘all Lene. 
Well, I think we can probably get copies back. 

May I just ask this one question. 
Neonatal doesn't mean premature, it means just 


close to birth, is that-.raight? 
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ANGUS, STONEHOUSE & CO. LTD. Sola), Cre Bx, ras 


TORONTO, ONTARIO (Strathy) 
THE WITNESS: Right. 
TRS. "SRRATH Y's Cy, take 2b that 


you're not able to tell us with respect to these 
nine children whether these levels existed pre-mortem? 

A. No. 

O% So, really, what you are telling 
us is that based on your research there is a possi- 
bility at least that substance X is released post 
mortem? 

A. There's a possibility, yes. 

Ot And this is something I take it’ 
you want to pursue further as well? 

AY ¥Yoo.. 

THE COMMISSIONER: Unless of course 
it 1s digoxin) that's remoased: post mortem? 

THE WITNESS: None of these children 
were known to be on digoxin. 

THE COMMISSIONER: HOw noe, DU Iegue 
a substance that's released. 

THE WITNESS: Unless there is 
endogenous digoxin. 

THE ‘COMMISS TONER: The substance 
could be digoxin couldn: Zt? 

THE WITNESS: Could be, yes. 
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ANGUS, STONEHOUSE & CO. LTD. Soldin, Cre ele. 


TORONTO, ONTARIO (Strathy) 


OUNeLepoSSsibr ll tcy too is that for some’ reason, they 
were administered digoxin and it wasn't recorded? 

K. Thats Chem®othervpossibiuity. 

Og All right. These samples that 
were taken with respect to the nine children we've 
just mentioned, were they taken within a reasonably 
short time after death? Do you know when they were 
taken? 

A. Eydonvtihave the timesy’ “ERydon't 
know if they're on that, time of sampling relative 
tortimesot death Gdimines awarertofrthat. 

Dra Phi tlepswwould: hawe, enaate 
Q. So, you don't know when the 


samples were taken? 


A. Unieése geSsion tenat List, ft 
don't know. | 

THE COMMISSIONER: Dedon-ie tseouit 
on here. 

THE WITNESS: BWe.«r. Phillips 


would have that data. 
THE COMMISSIONER: IL idon' ttsee 
anything there that would be of any help. 
THE WITNESS: It's not on there. 
MR. STRATHY : Oo. nCeanvyvern. ebb Gs 


as a routine matter when would an autopsy blood 
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Ee ean cree: 
(Strathny) 
i 
2 
sample be taken? 
3 A. Well, it would be variable. 
4 | It depends on the length of time it perhaps takes 
5 to .get parent coansentiweelt maont be ayfew, hours to... 
6 QO. | Let me ask you this, Doctor. 
- We have heard in previous evidence that with respect 
to blood serum levels, there is what has been 
"| described as a multiplier effect between pre-mortem 
: and post mortem levels. Is there, in your view, 
10) a possibility that this same multiplier effect may 
11 take place with respect to substance X? 
1 A. bitswas hypothetical... ul &umay 
Po OCCU 
14 O4 belawa possibility though? 
i Aves hiker rposis ib1LLity : 
THE COMMISSIONER: gaeonew is we've 
~ had this, but these were autopsy babies that you 
ay were examining efor .digoxin;,.Ls.that»~right? 
18 THE WITNESS: Yess 
19 THE COMMISSIONER: But I understood 
20 an, autepsy @iecourseswilloomlynbegs,it 2s .enly grare 
1 occasions that there will be an autopsy. There's not 
oat an autopsy automatically on the death of a baby, is 
: there? 
a3 
THE WITNESS: No, there isn't, 
24 
} 
25 | 
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ANGUS, STONEHOUSE & CO. LTD. Odell, Or Sex. 


TORONTO, ONTARIO otra tny ) 


you ‘resrighe, 

THE COMMISSIONER: There is? 

THE WIINESS: No, there isn't. 

THE COMMISSIONER: There isn't. 

THE WibINE SSis Riogho. 

THE COMMESS TONER s Wet, did I 
not understand that as a routine the Hospital had 
tested all babies: who died for digoxin? 

THE IWEENEGS: Well, certainly all 
AUtODSY Tes 

THE ;COMMISSTONER: Which is the 
right pronunclatrvon,;Vvautepsy am autopsy; <orchadrl 
betters look) teycupi? 

THE WITNESS: Wells =< 

THE COMMISSIONER: Well, autopsy, 
that's your pronunciation, and you are a lot more 
familiar with Be than, ame tbuetiwits: not true then 
that the Hospital had all babies who died from 
March of 1981 on tested for sdigoxine 

THE WITNESS: There are people 
that could answer that question better than I can. 

THE COMMISSIONER: Well, would the 
500: xthatecyou mentioned, (vou) said tyou tdid) 520, bate 
is 520 tests that you did and there may have been 


fewer) than 520;autopsies? Is. that right? 
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ANGUS, ONEHO Co. LTD; . 
Bes ac racine S@hdiny, cr.ex. 
(Strathy) 
THE WITNESS: Welle lin fact,’ on 


this list that Due" Phaitiapssgave.me, this is. another 
list that.you don't have yet, the total number of 
post mortem examinations during that same period was 
705. So, not every post mortem examination had a 
digoxin analysis done over that period. 

THE COMMISSIONER: Well, some day 
we'll get that cleared up. 

MR. STRATA: It sounds as though 
it's going’ £6 come in gebmougn Dri) Lips, so, 
perhaps we can defer. 

On mesust. one mewn, of clariiication on 
that.~sub}j eq ebhough,. Doctor.....in your wtesting of 
these samples, did you have some instances where 
children who had not been administered digoxin had 


no concentrations of digoxin detected? 


A. Oh, most definitely. 
Os Pela hat, 
A. So, in many cases, there was 


no record of digoxin and the results obtained was 
less than 0.5 nanograms per ymillilitre, 

Or. And I take it in a number of 
other cases you had children who had been receiving 
digoxin and therefore you did detect digoxin levels 


in those children? 
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ANGUS, STONEHOUSE & CO. LTO. Soldin, Cr.e@xX. 1430 
TORONTO, ONTARIO 


(Steachy) 
A. Reane. 
OF€ Andeall pene *resulits "are 


available in some published form of which the 
last exhib Cris Tyuistharpart ? 

A. Aneel eCehney-"re Net “Drs Pnilvips 
I'm sure can make them available. 

Oe Die RLCitepYinanty Your So )othere 
is some body of data somewhere? 


Pes There is, yes. 


O. I think we got into this area when 


fT was. asking you about your work on blood and I 
Just want to befsure, ee henk fyouscontf irmed Urt 
already, that none of your work, whether it was 
pre-mortem or post morten was with respect to 
tissue. 

A. Yes 

Q. And would you agree with the 
evidence of Dr. Ellis that one could develop a 
method for using RIA on tissue but it would take 
some months at least to develop it? 

A. It would take a time period of 
several months, yes. 

Q. MMASPLKES cto HuEN toca dieferent 
area, and perhaps you could have Exhibits 15B and C 


placed in front of you and also perhaps Exhibit 24; 
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ANGUS, STONEHOUSE & CO. LTD. : 
TORONTO, ONTARIO Soldin A 


Cr .exX. 
(Strathy) 


244 5B sare Hes 

Wel haverhad, -Dre SoldinysaExhibits 15B 
and C identified as part of the Therapeutic Drug 
Monitoring Proguamgandylasyingather ‘from our 
discussion yesterday, the Hospital for Sick Children 
is one of the few hospitals in Canada that has some- 
thing described as a Therapeutic Drug Monitoring 
Program? 

ye Right: 

Oe And one of the either two or 
three in Ontario’ thatwhave-thatwsort of program? 

A. I'm not aware of any other 
hospital in Ontentomthatanasvthis:. 

OT i: WeSOnLYs 5O,- as’ far.as you 
know, you are the onkyahespi tal pineOntarie? 

A. Right: 

Qn Now, you testified yesterday 
that the therapeutic levels for digoxin are, in your 
view, 0.8 nanograms per millilitre to 2.0 nanograms 
per millilitre? 

A. Those are the concentrations of 
digoxin that are probably therapeutic. 

Q. As opposed to probably eae 
therapenreceandsprobabiy toxicytis. that righe? 
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ANGUS, STONEHOUSE & CO. LTD. Solin. cir oes L352 
TORONTO, ONTARIO Ud ° ° 


(Strathy) 


O}. And 1 you flodk fat the back of 
Exhibit. [58,7 Sab athe wvem,sbottom,s riissay:s:: 
"General guidelines for therapeutic 


drug menraitoning.” 


iit COMMISSTONER: Where do you see 
that? 

MR. (BAe Ligte: the: sack fof 
Exhibaesee 

THE COMMISSIONER: Los not on the 
back of mane 

MEL, SIRATHY:: Well, maybe you only 


got ithe front copy, tsa 
THE COMMISSIONER: I see. 1 Weld, 
perhaps the back has a second page. 
MR. STRATHY: sits could be. It is 
I believe on theltormivselt, itus onthe back 
THE COMMISSIONER: Yes, Ja intra gna, 
Whattdoes it say, I'm sorry? 
MRiy S@RATHY:: At the very bottom. 
THE COMMISSIONER: "Some patients 
may require a more individualized 
approach? 
MR. STRATHY: No, just the one 


aboyewihain whee witisage Wbigoxin "ined thererat 


shows the level in the column that called "Therapeutic 
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ANGUS, STONEHOUSE & CO. LTD. » 
TORONTO, ONTARIO Soldin , 


Gt tex: 1433 
(Strathy) 


Range”, it showswe level, ormae to v2 F0s 
QO. Teundebstand’thatethateietter is 


a4Greékchetteragnt; ti saw? 


BM. Right. 
O. And that stands for micrograms? 
Ale Ske fag eee 
O% Micrograms per litre translates 


to vwnanograns pemmmni Dlilaere? 


A. Corrects 

THE COMMISSIONER: Not dead on. 

MR. iSTRATHY: Iwbeq your pardon? 

THE COMMISSIONER: Not dead on. 

MR. STRASHY = Well, as I understand 
it, it does. Where we get ‘into trouble is with 
moule’st. 

THE WIINESS' It translates exactly. 

THE COMMISSIONER: OnpPrtl tseey? ali 
righ 

MRS STRATHY: Since there are 


1,000 millilitres in a@iiivtre and 1,000 nanograms in 
microgram, it's the same. 

THE WITNESS: Yes . 

MR. STRATHY: Ole 1 ih Se tet to sae 
you had in mind when you gave us those figures of 


8 to.2, ‘ts that the reference? 
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ANGUS, STONEHOUSE & CO. LTD. Soldin, CN AIS? SA 
TORONTO, ONTARIO (Strathy) 
A. Ves, that, Ss the rererence. 
ey, And the same appears on Exhibit 


24, whachevyoumdonm't need to put in front’ of you, 
but Ge is the ps catareneet on digdxin, I believe 
it specifies the same range. 
THE COMMaASS LONER: You say Bxhibit: 242 
MR. STRATHY: O.. Exhibit 24. Do you 
havewthabeimy cron. Of wou), DOCTOr? 
A. Yes; .vtlo:. 
Q. I believe that level is set' out 


in’ thatexhiote. selec Crying tO. find Lhe 


reference. 

A. Tee on page 7.3% 

Cy, Page 17.8, the top paragraph 
where it says "Expected Results". It says: 


"Optimum therapeutic: level affects 

are usually observed when serum levels 
are in the range from 0.8 nanograms 
Devan lia cre toy!) 0. 


A. Reoht. 


mn 


i 4 A 
"\ ee | 

ae 
he 


itd ever te 


(-F/DM 


eS 


24 


25 


ANGUS, STONEHOUSE & CO. LTD. Soldin ia 35 
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orrexs.s (Stratkhy) 


Og Is this document, 

Exhibit 24, the source document for the 
references? 

A. Noy Mort: Documents 24 
didn't exist when these requisitions were styled 
and developed. We had, and I had many discussions 
wich] sther clei nncadyphammacelooy group aty Sick 
Children's and it was:their experience, as well as 
some, many papers in the literature, that this 
would be an appropriate therapeutic range. The 
American Association for Clinical Therapeutic 
Drug Monitoring Programjs, im «fact; recommends 
that range and they have published a little 
booklet which I have here which provides that 
range, this was one of the source documents. 

O% SO were you one of the 
people responsible for the preparation of 
Exhibit 15-B? 

A. Yes. 

OR And it was as a result of 
these discussions and references that you have 
referred to that ‘this particular range was 
picked? 

A. Rieht. 


Os, And that geems to be the 
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range that is recognized at least by the com- 
munity of which you are a member? 

As GOLCLeCL. 

Q. 1s that a range specifically 
designed at the Hospital for Infants? 

A. It is the general range 
applying to infants and children at our institu- 


ETO s 


Ox is there a difference between 
the general range for infants and children and 
the general range for adults? 

A. We don't employ a difference. 
There is a rangefoOr probably therapeutic 
concentration ‘of Gdigoxin is the same in our 
INSLItUElon as ic ees yy eMany adult 1nstiueues ous. 

On We have had entered in evidence 
already and marked as Exhibit, I am not sure now, 
EMNI bl ty lis, 1 sdoOn “oerecollect eExnibio Lt wasyroue 
it was the reference to the Residents' Handbook. 


Mowe ROlin: OE xn apa 2164 


QO. Exhibit 16, Page Goo of “the 
Handbook. 

Bis Les. 

Oo Now, as you see under 


reference values there is a reference, the optimal 
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Yancget being: UsSearo 2. >) hanograms pen milliiitcer, 

ave | Ves. 

Oy Pee wert eO Task. YOULLS this, 
Do the figures that we see on Exhibit 15, the 
therapeutic drug monitoring program, figures: --- 

AY ves: 

ere Do they represent a reduction 
in the hospital's view of what the therapeutic 
range is? 

A. They are somewhat a reduction, 
they were developed by different people. They were . 
arrived atsby dilrrerent loroups. |) LT should point’! out 
something perhaps that you are not aware of, and that 
is that every patient report that emanates from the 
drug monitoring laboratory iS a computerized 
cumulative reports whitciias. On’ at the therapeutic 
range of the drug that has been requested. 
So if a request has been made for digoxin analysis, 
the Feport wel carry wien. the actual result che 
therapeuticivanda wom uidexin at 04.0260 220% 

Ol That is something that has 
recently --- 

Be That has been for atcleast 


a year that we have been computeriged, yes. 
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CM GxLn (Strathy) 


Q. I just wanted to be clear 
on this and I take it you are agreeing with me that 
between the time that this handbook was published, 
the Gthiredirien whl o 7 ond L9s2) or 1983, there 
has been a downward change in the therapeutic 
range that the Hospital recognizes. 


THE COMMISSIONER: It is downward 


and Upward, stew te ace 
A. It is upward at the moment. 


QO. Lieis upward tat the bottom 


and downward at the top. 

AS Yes. 

THE COMMISSIONER: Thank jyou. 

0. Lt is revised upward at the 
bottom and downward at the top. 

A. REG . 

Oe Now, uxnNib1¢,15-B and C 
also referred in the last column, "Interacting 
Druges, 

rye Yes. 

Ox To the interaction between 
digoxin and quinadine. 

AS ,es. 

: And I gather,again, looking 


at your resume and without going through the 
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references themselves, that the interaction of 
various drugs is sonething with which you have had 


some both practical and academic experience. 


AY Paes: 
Or In fact, youshave written 
a paper and I think delivered a presentation -- I 


am sorry, written a paper on the interaction of 
digoxin with co-admbnistered drugs. 

A. Corvrece... “i tam one of the .co- 
authors “of senha? 

QO. And you have also written 
another paperabout the interaction of digoxin and 
verapermil. 

A. COLVeCtu. 

@. And I would assume again 
that the cross reactivity between drugs is something 
that 1s very important«se know dhoutyvinaatebinimcal 
setting. 

A. Right 

OF: Not sonly dsoctiat sou lcan 
know exactly what 1t isTphhet iyoucarescanalmzing, but 
altsoosohthatayouncdn interpretrtherfiimdings that you 
make.so that you can treat the patient properly. 


A. Yes. 
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OF How, *Drw Ellis, I believe, 
testified that in his view there were two types of 
interaction, one which he called an analytical 
interaction; and another which he called a 
therapeutic interaction, do you recall his evidence? 

A. Yes, I think he explained it 
VvenyAwel ll, ves. 

OQ. So I take it you agree with 
his characterization. 

Phe es, 

O% WaLchmie “quinidine, is it the 
kind that shows#up analyereallyvas digoxin or is 
it what L- call: the booster *tthavvbooosts thhe tadigexin 
level? 

A. mt tbeosts.“thetdigoxin@level, it 
is not an analytical problem. 

Oe Sorthal*invany “particular 
infant receiving digoxin and quinidine at the same 
time is there a®possibiwiiey that quinidine. will have 
the effect of actually raising’ digoxin “leveis? 

Je Thee 1S “correct! ‘ves: 

If *you' have tavsteady "state “cdéncéentration of; let 
us)'say,"one Nanogram per milliliter of digoxin and 
then quinidine is added to the patient's drug 


regimen, you could anticipate that the digoxin 
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concentration will increase. 

O. Are you able to assist us 
at all as to how much it would increase? 

A, IT think they are variable, 


but it could double quite easily. 


O. Contd edo Dvoher than 
double? 

A. Possibly, yes. 

O,. Now, .Onsesnibit 24 which - 


thinks VOU Seis haves in urront.of you, the. TDA 
intormation Pace eter that. 

A. es.. 

Q. That shows the interaction 
between ooo the asc sang VarLous orher. drugs. 
In the very beginning of the left hand column it 
mentions digoxigenin 205%. I gather digoxigenin 
is. one nthe finest caregory of interactivity that 
is the analytice) tniertacion, is.that wt? 

TNS eS 

OF Dow read. that correctly as 
Saying that the assay would measure that 
particular compound and the results shown would be 


approximately double? 


A. That iS my understanding, yes. 
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OF Now, I just wanted to be sure 
so that if there is one nanogram of digoxigenin 
per milliliter in the serum being measured it would 
in fact show up as two nanograms? 

A. ihe-coula show upvasy 2705 
nanograms pér° milliliter, it’ would show up as. 

Or Then at the top of the next 
column is’ a Frererence:comdigitoxin and, .again, 
we have heard that digitoxin creates the same 
analytical problem. 

A Yes. 

Or But I had been led*to under- 
stand that the effect of measuring digitoxin was that 
digitoxin would read on the assay at a higher basis 
than was actually in wie serum. 

A. WEEP rit fs a. OVeross= 
reactivityyaccording *to*this* 

Q. Would that not’mean thac’rf 
you Shad “L00 “nanograms +per mPllLiliter. of digieoxrn’in 
the serum you would only get a reading of 3.6? 


A. I think the best interpreation 


is given on the page ‘before that, ‘so if you would’ just 


go to the page before that, which defines the percent 


‘cross-reactivity is: equal to 100 times the measured 
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digoxin concentration divided by the concentration 
of the cross tedetante. ‘Now,all one’ has ‘to’ dois 
put in the knowns and you can determine what the 
measured digoxin concentration would be for any 

of these compounds listed. You have a very simple 
equation there and the only unknown is the measured 
digoxin concentration. 

Q. Yes. 

A. And by applying that formula 
you will arrive at the cross-reactivity for the 
concentration of digosinetiiat ea that’ that 
particular compound would produce. For example, if 
we took progesterone because it is simple, because 
theys are ising iagubest of: MOMMA Grams. per’ mitlia= 
liter which has a cross-reactivity of .01 percent, 
and if we apply that formula, nenwate would be that 
.01 is equal to 100 times the measured digoxin 
concentration divided by the concentration of the 


cross reactant which in this case is 10 micrograms, 


or 10,000 nanograms. We have to convert to nanograms 


because we have to use the same units. LE ‘we did 
that. little mathematical’ calctlatiion: it would work 


out. that progesterone at.) concentration. of 10 


micrograms per ml would read a digoxin concentration 
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Of..d snanogram, peru. 
Bs SOecnete the vet rect .of ald 
these things is that they will give a reading of 


digoxin in response to an actual concentration of 


| 
the substance shown in the left hand column. 
A. Ves 5 | 
OF To a greater or lesser-extent, | 
according to the data that is supplied by the | 
manufacturer. | 


A. Rigih. 


Q. Given what you have told us 


about cross-reactivity, both your experience with it 
and the importance of it an va clinical setting, I 
take 26 that thisleora ow mtorpe cron isin wonky iof 
Significance to you but also exactly what you would 
expect to receive from a manufacturer of a particular 
assay. 

ae It is what we would hope to 
receive, yes. 

O,. ied Ore ri oranda. ti 
would think, in the industry. 

A. It should be. 

iy Well, I asked Dr. Ellis last 


day about the. problems ak Antrbodies’_Inc., and the 
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fact that he had not been able to get information 
from them. I suggested to him that seemed 

incredible they couldn't provide that information. 
Does it strike you as incredible that the informa- 


tion lisn htmihbere? 


A. It is disappointing, yes. 
Ot Surprising? 

A. Surprising: 

OQ. OnevExhibito2tcatythe 


very beginning, ithe pardgraphwentaibledr" intended 


Use" and about eight lines down, seven lines down, 
ic says: 

"Digoxin #neoexRecation Ls a'\common and 
serious problem in the clinical 
settinga” 

And I believe, you pene here for 

Dr. Ellis' evidence when I asked him whether he was 
familiar with the literature in that regard. Are 
you familiar with literature to the effect that 
digoxin intoxication iS a common problem? 

Ae Yes. 

O Are you familiar with ranges 


suggested in the literature? I have seen 


references to anywhere from 10% to 30% of adult 
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patients being treated with digoxin. 

iN iienink that is quite a high 
percentage in the ranges you are quoting. The 
diagnosis ot dlqoxin  comicizy) 1S,a clinical one as 
Dr. Ellis mentioned. The therapeutic monitoring 
laboratory would provide an indication that the drug 
concentrations are now approaching possible toxic 
concentrations. The Commission should, therefore, 
evaluate closely whether or not toxicity exists. 

Oz Well, we know from what you 
have already sauce that. vOur! responsibility Ls not to 
do that, clinical evaluation of oxicty < 


A. Contre Cty 


Q. But you can certainly speak for 


what you see in terms of the results you observe, 
and I am going to ask you,based on your observations 
at the Hospital for Sick Children, do they. confirm 
that in the children being treated with digoxin, 
intoxication is a common phenomena, according to the 
levels that you consider to be toxic? 
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Bie Can you give us any assistance 


as to what the degree of frequency is? 

A. I think you will get a better 
percentage from;a cardiologist. 

ee That is a fair statement, but 
I have a biochemist at the moment and I would 
appreciate knowing what you see in terms of your 
résults? 

A. Butt don; ct see clinical 
toxicity; I see a digoxin concentration that may be 
OVER 2% 

Os That LS what Liam asking you 
about. 

A. Wercan cneck. that. Wp, A 
Significant number of the results that we measure 
are over 2. If you ask me for percentage, just with- 
out. checking up, I would say somewhere between 
10 per cent and"=20 per cént probably. 

MR. STRATHY: Thank you very much, 
that 2S tage. 

I will undertake, Mr. Commissioner, 
for the witness at least, to refer him to the studies 
that I have mentioned as to the toxicity levels in 
adults. 


THE COMMISSIONER: That 2s Line: 
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MR STBAUAY: Oe MLiskvou.Could “Look 


atunade 1g. 2,eenere dounuset one lagt matter .on , that 
exhibit bhatt wOouLdeithe. to. clarity. “In the 
paragraph. Line eationsolt Locecdure \ i+ 

A. eS 

or Beeeays, tn the Last’ sentence 
of the fiyvst pasagrapie Jin save: 

"Samples from patients receiving 

digitowin or crude digitalis therapy 

will show falsely-elevated values for 

di goxiiae 

Now, that.is where I, have trouble, 
because if you look.at-Table 1 which is the table 
Of jcr@ssereagctivity A hgoce not ysuggest that 

digitoxins has, suchieu high cross-reactivity, but. T 

read bhe. paragrannwon. 17 wie to. say ae if you use 
the test on digitoxin patients you will get values 
that are falsely elevated. 

Gani-yoounelp. ys waith- ‘tha te 

A. That is a statement that they 
have made,and if you calculate from Table 1 on page 
17.4 you can work out what the cross-reactivity 
would be, using the same formula we discussed. It 
would not be that much,of an elevation, Lf vou 


put these numbers into. that formula. 
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Ov. Whatever nbt is, «1st -is.clear.I 
suppose that if you were to try to measure digitoxin 
you should not be using this assay? 

A. Nopmethe antibody is not for 
digitoxin, *bue Ge ise BOned1 cox tywwiDigi toxim.cross- 
reactsttota smaltrextent. 

On The most recent exhibit - or 
one of the most recent - was Exhibit 26, your slides. 
Looking at page 6, which is the second of two pages, 
you took us through the diagram on the left hand 
side and you mentioned an initial factor, patient 
compliance, that is whether the patient does or does 
not swallow hishorld Aivudging tfrom your Yorm 15B 
and 15C that is a concern sometimes I suppose, 
particularty sen&ichitdrens that they do not take the 
pill that they have been given, or swallow the syrup, 
or what have you. 

A. Le couddsberar concern wvesk 

Or The next thing on that form 
is medication errors and I take it as given that 
medication errors are something that happen from 
time! to» time in hospitals. As long as there are 
human beings running hospitals there will be 
medication errors. 


A. Right. 
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Os And we know in point of fact 
that on Ward 7F there was a medication error with 
respect to epinephrine and Vitamin E? 

A. Yess 

Ov Which resulted in sickness in 
a number of children? 

AS Yes. 

Or And I gather from what you are 
Saying) from what@yvoumMeardvin your “evidence anrchief, 
that with respect to the one child where there was a 
level of 1.3 digoxin, on Ward */P; “do. you recall syour 
evidence about that? 

A. Rag hts 

OF That there is at least a 
possibility, and*I put oe*higherMthan a*possPbility, 
that there was a medication error in respect to that 
ehaslay 

A. It is possible. That was the 
conclusion,I think,in the Dubin Report. 

(is The other possibility, to paint 
the whole picture,is that it was substance X and 
notvdigo xn? 

A. Right. 

0. bo *youy “as “a matter so£ your 


routine work at the Hospital, become involved in the 
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analysis of samples in respect of which there have 
been medication errors? 

A. Occasionally, yes. 

Qu Is that something which you 
monitor, in a sense, medication errors? 

A. bivonewbakegathe 7h situation, 
these children became very ill. We did not know 
why they became ill. Because of the Hospital's 
history with digoxin we ended up doing a number of 
assays for digoxin. 

iy That was after the recognition 
that there was or might be a,problem. My question 
is, as a, routine matter, are you ‘watchdogs for 
medication errors? 


A. Certamily Gin june :drug «monitoring 


Or And drug monitoring ina 
sense of both before and since the Therapeutic 


Drug Monitoring Program? 
A. Less. 
oN And you are using drug 


monitoring not as a label for the particular. 


program that you have introduced recently but for 
the process that you are engaged in and have been 
engaged in while you have been at the Hospital? 


A. Yes. 
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Oe When a medication error takes 
place, is there some sort of a report that is 


prepared? 


A. You, would havesto'ask the 
clinvcians mupnnangitheywards* mWeiwouldwreport 
everything’ that our laboratory does. It is then 


in collaberation with the clinicians. In the 
7F situation, the infants became very ill anda 
Loteot additional tests»were done, not just digoxin. 

@. Let me be more specific. In 
your between monitoring, if you detect something 
which appears to reflect a medication error, does 
your laboratory prepare some sort of a report? 

A. Nespreport. other than the 
normal report, QOWhat: wedwouldedoriserelaysour 
findings. Let us say a patient was given an 
inadvertent amount of another drug, let us say, 
theophylline or phenytoin, we then measured the 
concentration of this drug, found it to be extremely 
high, so the clinicians on the ward as well as the 
clinical pharmacology unit as well as - well, these 
two areas would be contacted immediately. In fact, 
it is routine practice whenever we have a concentra- 
tion over a particular level, over a particular 


value, to immediately phone the ward as well the 
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clinical pharmacology division. 

Qs Let me just try and hone down 
my question a little. 

Furst’or all, 1 vgather there “would 
be several potential types of medication errors. 
You might#have, firstly, sarchildtgiven stoo much 
of a drug which had been prescribed for him or her. 
That is’ one type“or error that, could happen, Wws it 
noe? 

A. Yes: 

Q. LfSyou are monitoring that drug 
that would be something that would hopefully show up 
in your*-monLtoring? 

A. Yes) 

oF You would detect higher 


concentrations™than should be there? 


A. Yess 

Q. And you would report that to 
the ward? 

A. Immediately, and to the 


clinical pharmacology division. 
O% Another type of error that''could 
happen is that a child could be given a drug that 


was not prescribed’ at-all forthimor her? 


A. Right. 
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(Strathy) 


Ot Is that something that would 
be detected in your monitoring? 

A. That is almost impossible to 
track “dowmre@+lt is very ad riticulty “asthe -7F 
situation showed. Children were given a drug which 
was not prescribed. It took many weeks to track 
that down. 

O% Somin ‘the "clinical monitoring 
tha lrycuede; yom rare wn yyemontrtorindg things -that-are 
expected to be found in the child? 

A. tes 

Oke Let me ask you this. When you 
do detect that there are excessive concentrations 
of a drug that has’ been prescribed for ’ the child, 
you’ say that *you #mnotisy* the ‘ward and you notify 
the clinical --- 

AS Pharmacology Division, yes. 

O% Dol you’ dothat = is there any 
report that you do to them or --- 

Abe Well, there is immediate 
notification by telephone that the results are 
abnormally high in such and “such a’ patient for 
such? and ‘such’ -a drug’ 

Apart from tiet, Chere te "the usual 


reporting system which is that at 1600 hours every day 
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1 
2 
the results are reported to the wards on all the 
3 analyses which we perform. At 1600 hours we also 
2 print out what is known as an Exception Limit 
5 | Report Form. This Exception Limit Report Form 
4 reports all the concentrations measured during that 
; day which were very sub-therapeutic or toxic, and a 
cOpylot hate tompuverdiprimtouc ws. Given" to ‘the 
*| Clinical Pharmacology Service at 1600 hours as well 
| as to the Microbiology Service and Infectious Disease 
10) Service. 
11) Oe Letyme aski vou®@ones final 
19 question. 
13 In your experience prior to March of 
A L9Sl in. Che ENerapeutsc Monitoring (Of “digoxin, nad 
it you encountered instances which appeared to reflect 
medication errors in the administration of digoxin? 
| A Prtor. to March 1981 Ll. was 
17 not responsible for digoxin analyses. 
18) Os That is probably the best answer 
19 you could have given me. Are you able to assist us 
20 | in that cipal Pesci pose. you Canna? 
21 A. I was not responsible for it; 
fi unless Dr. Ellis would have brought it to my attention 
+ as How long is it that you have 
| 
23 been responsible now for digoxin monitoring? 
24 | 
25 | 
i 
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(Stratis) 
A. Since July of 2981. 
Q. Let me ask you, in that period, 


Doctor, had there been instances which appear to 
reflect medication errors or errors in the administra- 
tion Of dicexin? 

A. Not to my knowledge. There is 
no doubt we get children that develop toxic concentra- 
tions of digoxin. They need alterations in the drug 
reginien. Dt as not.a meaqrcat@ol error. 

Ore Calle VOU -CO.as Lal asi LO say 
this, that you have observed toxic levels which 
you cannot necessarily say why they are toxic? All 


it 1s is that you have -obpservea toxic levels. 
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A. One observes toxic levels 
because of the individual difference in drug 
disposition. As I explained yesterday, you cannot 
predict a serum concentration for any given dose. So, 
you've got to try a dose, a recommended dose and 
then you have to follow that up by measuring the 
serum concentration. 

Q, Well, have you observed levels 
in that time periody thare your ves mentioned since- you 
started doing it, that were sufficiently high that 
they might reflect the medication error? 

A. We've observed levels. I think 
the highest level we have observed in the routine 


monitoring is probably around 14. 


Q. 14? 

A. 14 nanograms per millilitre. 
0. Andes thatva level that -== 
A. well) <that chadd actuaklhy got 


into some digoxin, tabléts of its parents.»)\So, it 
was a toxic overdose situation. 

0. That's not therapeutic 
monitoring? 

A. No, but we were involved. We 
have observed levels between 5 and 10 occasionally; 


not too frequently but occasionally. The decision 
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as to whether that isedue to a medication, error, I 


would advise you to ask Dr. Speilberg and Dr. MacLeod, 


the Clinical Pharmacology people. 

Q. APiArighthassOnthateis really 
not something that you are able to comment on? 

A. No. 

0 AM ypught),.cthank you, Doctor. 
Those are my questions. 

THE COMMISSIONER: I think we'll 
probably rise now but I might get some indication 
aS»toetiming.eaMr.=aHupt,, have;you any,theughts.on 
how long you will be? 

MRewHUNTDeesl5 minutes. 

THE COMMISSIONER? an YOURare..nexts, Mr. 
Shinehoft? 

MR. SHINEHOFT: I don't have any 
questions. 

THE COMMISSIONER: Ms. Jackman? 

MS. JACKMAN: Unless my questions 
are asked, I only have about five minutes. 

THE COMMISSIONER: Five minutes. 
Miss Kitely? 

MS. KITELY: LOVOor aL Saminuves at 
the outside, Mr. Chairman. 


THE COMMISSIONER: Mr. Young? 
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MR. YOUNG: I have no questions, 
Mr. Commissioner. 

THE COMMISSIONER: Mr. Ortved? 

MR. ORTVED: I have no questions at 
the moment. 

THE COMMISSIONER: Mr. Olah? 

MRS ODA SP awellt=-- 

THE COMMISSIONERS PeNo; I’m not, Lr) just 
want to know how long you will be? 

MR. OLAH: Mr. Commissioner, the 
problem I've got, as you may have seen, I was away 
for part of the morning and I would like to verify 
that some of the questions I have have not already 
been asked, so, I can't be precise. But certainly 
I will be short. 

THE COMMISSIONER: FAI adie a Be fa oe 

Mr. Tobias? 

MR. TOBIAS: 15 minutes, Mr. Commissioner. 

THE COMMISSIONER: Mr. Labow? 

MR. LABOW: No questions at the moment, 
Mr. Commissioner. 

THE COMMISSIONER: Mr. Roland? I take 
it you want to be last? 

MR. ROLAND: Yes, I would like to be 


last and I do have one or two questions at the moment 
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ANGUS, STONEHOUSE & CO. LTD. Soldin, 1460 


TORONTO, ONTARIO 


and I may have more, depending on other questions 
asked. Thank you. 

THE COMMISSIONER: Well, that - you 
may have some re-examination in any event. 

MS. CRONK: Yes, I anticipate some 
questions. 

THE COMMISSIONER: Well, I don't think 
there is any need to make any special arrangements. 
Lathinkswe will justycanryeonsuntabyone oteLocksand 
see what the situation is then, but it does not look 
as though we will certainly not get to another 
witness that we can complete. 

MSs, CRONKesi (Thank you; 

THE TCOMMLSSIONER:4 tes) nal lesitght. 

Oh, Sir, where is Miss. Solomon? 

MS. SOLOMON: Here. 

THE COMMESSIONERs sOh;nyes; sorry, ot 
missed you. Did you have any questions? 

MS. SOLOMON: I have no questions. 

THE COMMISSIONER: No, all right, 
thani3vou. 

--- Short recess 
---jUpon resuming: 
THE COMMISSIONER: We'll try again, 


My, \hhants 
MR. HUNT: Thank you, sir. 
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CROSS-EXAMINATION BY MR. HUNT: 

Q. Duet Soldanp~whih ‘Krespect to zthe 
FPIA method, I take it that you have given really 
two guarded conclusions at this point in your 
experience with it; that is, one, that it is more 
specific than RIA and, two, that it gives generally 
lower readings than the RIA method? 

A. Lower readings in patients not 
on digoxin, not known to be on digoxin. Those are 
guarded conclusions, yes. 

0. And with respect to the post morte 
samples. 

THE COMMISSIONER: sivamasorzy, wl «didn't 
get the answer. Did you agree with that leading 
question, that it is more specific and it is lower 
than RIA? 

THE WITNESS -+Limesaying «Lt could be 
more specific, yes. Our findings at the present 
time would indicate that it probably is. 

THE COMMISSIONER: And what about being 
lower? 

THE WITNESS: Lower, generally our 
findings are on the average in patients that are not 
receiving digoxin, that is, we have done some studies 


on the neonates not onjdigoxin, as,well.as,on+the 
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autopsy samples, in those two areas. 

MS. CRONK: Excuse me, Mr. Commissioner, 
I too am having difficulty hearing the witness. 

THE WITNESS: I'm sorry, in those two 
areas the results by FPIA tend to be lower than the 
results by RIA. 

MR HUNPsG#So;7, with respecte “to "the 
post mortem samples that were analyzed, am I correct 
that “in’23°0f the 36 scasesy “the “results were 
negative, that is, they were lower than .5. 

A. In 23, yes, they were lower than 
so LT Wiate lt WOuld CaumrGrOum hess OF ftlac. 

0. AULerioitl And “that “in nine 
cases the RIA analysis gave a reading that was higher 


than the FPIA analysis? 


A. iat s *COLrect , 

0. And in two cases --- 

A. That would be Group 3. 

0. All right. We're still dealing 


with the 36 post mortem samples? 

A. ins 

0. Jie ate TLone.  Li=two. Cases «tie 
FPIA analysis gave a higher reading than the RIA? 

A. Group’ 4, yes. 
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is .ot-tva idetovwdrawvany wconciJAision at, :ad b.w2th 
respect to the analysis of post mortem samples in 
light of the very small number that have been 
analyzed? 
A. Wel Jewel eth nish Whave,.been 
sufficiently guarded in my conclusions this morning. 
0. Well, you have said you were 


guarded, sia, ,abuteyoushavesalsousaid, thatsgou would 


conclude that probably the FPIA is more specific. It's 


the use of the word "probably" at this point in time 
that dimsconcesnecdk wath~ jinelightvosh thessma li: 
number of instances where there has been an analysis 
of post mortem samples, is it fair to draw any 
conclusion at all at this stage? 

A. I think we have to look at that 
number and then it's an individual's decision on the 
way he views the situation. So, I can only give you 
my decision. Your decision may be different. My 
view of the material is that there are, out of these 
37 patients, there are in fact 12 patients that had 
results lower by, the ERIA than by ;the,RIA. »,There 
were only two that had results higher by the FPIA. 
So, the ratio there iemb2sto <2: 

Then if we look at the neonatal study 


in which five patients had their digoxin, apparent 
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digoxin concentrations measured by both technologies, 
all five were -- well, I'm sorry,. I stand correct on 
that. In two of the five, the results essentially 
were the same, and in three of the five the results 
by FPIA were lower than the RIA results and in none 
of the five was’the reverse true. 

0, Well, in the case of post mortem 
samples, the reverse was true in two cases? 

A. in two/outrofti4 icases. 

0. Buramyepoint is, the very fact 
that you are coming up in such a small number of 
samples with dfferent conclusions, does that not 
really Teaveuauslinta statewthatoat.thisrpoimt!iteis 
just notvalid to be drawing any conclusions at all? 

A. That's your reading of the data 
and my reading is a little different. 

Q. So, to be clear, on your reading 
you are prepared-to saytthatiat is probable that the 
FPIA will give - it is more specific and will give 
a lower. readingfin) cases oGrpatients not on digoxin? 

A. With the evidence in front of 
me, yes. 

0. Notwithstanding the number of 
cases that we're dealing with? 


A. Altogether we have 15 in which 
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the FPIA is lower than the RIA and we have two in 
which the reverse is true. 

0. Well, febut TEkto you}iyou will 
be a lot more comfortable with your conclusion, what- 
ever it is, once hundreds of these have been done? 

A, wha, SCCOLLeCE. 

0. And once hundreds have been done, 
I put it to you that you would be prepared to change 
your conclusion if that was warranted? 

A. Certainly. 

0. NOw,.1f a couldwjust <asksyou 
about the reference in Exhibit 25 on the last page 
to the HPLC analysis that was done. Perhaps I could 
show you my copy. 

The only question I have with respect 
to this is that that would appear there was only one 


lab that reported on that particular type of test? 


A. With HPLC? 

0. Yes. 

A. eS, -2COrrece. 

Q. Andaanodlightioftthettact thar 


there was only one lab that reported on it, really, 
again, would it not be fair that it is impossible 
to draw any conclusions with respect to the accuracy 


or inaccuracy of that method as used by that lab? 
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A. Well, as used by that lab one 
can certainly draw some conclusions. The results 
were abysmal by that lab. So, I think on that 


particular sample, that lab performed poorly. 


0. Pldieighis 
A. Le wdeecouray=—\ Lm, sorry. 
Q. I'm sorry, maybe this will be 


what you're coming to. Before you could take the 
conclusions beyond that particular lab, you would 
have to know much more about the technique used and 
the detector used? 

A. Corrects... One.could. draw 
conclusions only to that lab, the lab that used that 
technique. I have, as I have expressed already, my 
own reservations about the use. of HPLC for the 
measurement of digoxin concentrations in a therapeutic 
drug monitoring scene. 

0. Now, with respect to Substance X 
and HPLC, we can all agree that Substance X is unknown 
and that it conld be similar, to digoxin..in structure, 
andi fuel ty Uenedmidliqn, to..digoxinsin structure,..would 
that be the worst case from an analytical point of 
ViewwNeikrying to:identify it? 

A. Yes, the more similar it is the 
more difficult it will be to separate it chromato- 


graphically. Now, as I have explained, one can 
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a 
2 achieve identification notwithstanding this fact 
3 throughrithemuse: off armassiuspectrometer. 
4 Q. Higecigia. There are other 
: compounds which tre similar *toidigoxin, TL) understand, 
such as, digitoxin and dihydrodigitoxin and dihydro- 
; digoxin: 
f A. Ves 
8 0. And would you agree with me that 
9 those compounds can be separated from digoxin by HPLC? 
10 A. Yes,’ that’ s“true? 
11 0. And the fact that HPLC has been 
2 able to separarte other similar compounds from digoxin, 
would it not suggest that that method is one that may 
: well separate Substance X from digoxin when it's tried? 
My A. It’ suggests that, but it doesn't 
15 prove it, and one has to prove it. 
16 } Right. And if my understanding, 
177 which is very limited with respect to HPLC is correct, 
18 it uses a column as a séparation device? 
19 A. It uses a column and a mobile 
mn phase aS a separation device. The mobile phase is 
a critical component of any liquid chromatographic 
ai 
separation. 
22 
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en BuUmsal wuecOmrect, thatcthere are 
different types’ of columns that can be used along 
with the other phase? 

A. There are, yes, there are 
a large number of columns. 

Q. ADGMUSe ache, two. that »L have 
heard about are the reverse phase column and the 
absorption phase? 

A. weS., 

0. PebSeloatlLucw that these 
different types of columns separate compounds in 
different ways? 

Ave Separation is achieved, it can 
be in different ways, it depends on what your 
mobile pRASe aSogebbyetor sexample,iyounadd a 
bron LMWEOekthe mobile Phase pathen«you will ,in.~fact 
be creating an iron exchange,.column out of the reverse 
phase column, so that your technique for separation 
becomes ponevef asonsexchange chromatography. So there 
are different ways of causing these separations. 

OF So if you used different 
columns, you can separate the different compounds in 
different ways, or the same compound in different 
ways. 

A. vou, could. 


Oe Now, if HPLC has been used to 
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separate compounds which are similar to digoxin, 
and there are different ways of using HPLC to 
separate compounds in different ways: if two 
different columns separate a compound does that 
not suggestthat “that “particular “approach is 
likely to be one*that provides ‘some greater degree 
of accuracy “in @terms “of “enstring* that one has 
separated the compounds? 

A. Yes, I agree with you it 
increases the chances that we might be able to 
separate or be able to tell whether we have 
separated digoxin from substance X. It may not 
be able to prove it, though. 

O: Would you agree that it would 
be unlikely that substance X and digoxin would 
come off the two different columns at the same time? 

A. They may. 

Q. They may, but how likely do 
you think that would be? 

A. mitthinik. see fils ‘probably unlikely 

Os Now, with respect to Mr. 
Cimbura, you sat through his evidence? 

A. Some of his evidence. 
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1 
2 AY No. 
3 Q. Andtisnit fainetonsaymat 
4 thisypointaan’ cineyeleam askingayoumitethiseis 
F a fair statement of your position with respect 
: tochimis. Wealdsiieebeetzairyco say aththasi:poink 
in time that in terms of you giving any opinion 
f on his method and the accuracy or inaccuracy of 
8 it; thateinethe evidence that he has given so far 
ie you did not get the data required to allow you to 
10 give such an opinion? 
11 A. Mithink thatihts truuedin' an 
12 Overall sense, some data was given which I could 
comment on. 
13 
Q. lmappreciatenthatsyoud have 
" questions about some of the procedures that he 
15 
used based on some of the data that was given. 
16 Or that you would at least like to know more about 
#; certain aspects.of it. In terms of being able to 
18 givecdnilopiniensen thedaccuracy opuinaccuracyvor 
19 thesresultemotrhiehkinvestigationnat:/thisepoanttin 
on time, tiis@itynetataan thatrivyoucdohnotmhavedaligethe 
information you would need to have? 
F A. NO. chink thet jaan 
a4 appropriate. In other words, I feel that there are 
23 aspects that I would be as a scientist critical of at 
24 
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this point an tame, (iheresarsraspectswthatel 
wouldn't want to address at this point in time 
because I don’t havetthe! data, as youspointed out. 

Q. Well, I assume as long as 
there is one aspect that you don't have the data 
with Crespecteroy that in terms of giving an overall 
Opinion you would want that data before you ventured 
such an opinions 

A. Pecon tarhink that is 
necessary at this point in time. 

OF Winatuhcelewtthiat. VOuUTcon t 
think is necessary? 

A. mo getv~all the data. I think 
it 1s important tto) gaemehe tdatae.torhave ascritical 
look at the entire methodology, aspects have been 
mentioned which I personally am not happy with. 

OF At this point in time when 
we are dealing at this phase of these hearings with 
methodology, there is data that you do not have 
from Mr. Cimbura that you would need in order to 
give that type of an opinion on his methodology. 

A. To evaluate the entire 
method, yes. 

MR. HUNT: Those are all my questions. 


I have. Thank you, Mr. Commissioner. 
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1 
5 2 THE COMMISSIONER: Thank you. Mr. 
3 Rosenberg. 
4 MR. ROSENBERG: No questions. 
5 THE COMMISSIONER: Mr. Shinehoft. 
MR. SHINEHOFT: I have no questions, 
Mr. Commissioner. 
‘ THE COMMISSIONER: Miss Jackman? 
8 MS. JACKMAN: I was going to wait 
9 until after Miss Kitely. 
10 THE COMMISSIONER: You were going 


COOWaLERUNnE? biwhaee 


MS. JACKMAN: Miss Kitely and I 
agreed that she go first. 
THE COMMISSIONER: Oh, I see. All 
right; MisshKately. 
MSs CKEBREDY 2 ONThank* you, aMr. eCommission 
THE COMMISSIONER: The only problem is 


I-might ‘forget?you. 


CROSS—EXAMINATION- BY MS: KITELY: 

On DESIColdin,*© Imanvassuning 
Since the slide projector is still here that we 
didn't see all the slides yesterday, do you still 
have a couple left? 

A. Yes. 


Qo. Could you go through them for 
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us? 

Ae res 

THE COMMISSIONER: That is exactly 
the kind of question I would hope you would have 
got’rid®or*ac the session Vvesterday. “You don’t 
have any idea what is in them, you have no idea 
whether they will help us or not. 

MGOre he roigyYs = Yes * 1 ‘do- know "what 
Ts In-theny*sic, andeleciink they will be helpful. 
1 thoughne Pu teasWern cor Des Soldin=rorgrve™ che 
explanavron™= tian, Memconrcry tOomdragei ce’ OuE™Or hrm 

THE COMMISSIONERS ~*You*did* go 
through them with him? 

MS. KiTELY: TI*went through it with 
him at the break. 

rit (COMMESS TONER: Yes, ea ble righe. 

THE WITNESS: *®f°will*betvery "brier. 
The slides pertain to the appropriate ‘sampling 
time ~for*°digoxin’ analysis. 

THEY COMMYISSTONER?” LT *m"sorny, 
they pertain to the appropriate what? 

THE WITNESS: Sampling time. 
This slide shows the time that it takes for 
digoxin to distribute between the tissues and 


plasma after the administration of an IV dose of 
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the drug. As you can see, it takes approximately 

six hours for equilibreation between plasma and 
tissue; andeue dsaiorechatwreason?Ehatisample should 
NOtEbewdraynepgiewetO Six hours far the measurement 
of digoxin. The ideal sampling time in a therapeutic 
drug mMonizoring Laboratomy i formmeally tahh, drugs, 
there are one or two exceptions, should be, the 
sample should be drawn just before the next dose 

of the drug. 

Now, if digoxin is administered every 
twelve hours the sample should be drawn just before 
the nextaadmimustuatzentarifedigoxin is given orally 
instead of intravenously, it also takes approximately 
six hours for that equilibreation. 

What I wanted to convey with this 
slide is that when a drug is administered at 
intervals equalgto its half hife,;ritwtakesvap- 
proximately five half lives to reach a steady 
state plateau. What we have here is an increasing 
curve, that is,;i.the concentration: of sdigoxin is 
increasing with time as the digoxin administration 
continues and the important parameters here are that 
the steady state concentration, that is, where we 
have a plateau, the steady state concentration for 


most drugs is directly related to the drug dose. 
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SO @dityourdoubles tnesdrugedese, then you tend to 
double the steady state concentration, and if you 
halve the drug dose, then you would halve the steady 
state concentration. 

Now, there are exceptions to that 


rule again. ~Sovehe) optimalGsampling?time, therefore, 


should be at steady state. One should wait until 

the patient is at steady state, which means one should 
wait five half lives after the commencement of 
therapy, unless one uses a digitalizing dose or a 
higher dose to start the therapy, in which case one 
could start monitoring earlier. 

OF Just as the copies of your 
slides were made available yesterday, Dr. Soldin, 
might we have copies of those two slides? 

A. Certainly, yes. 

Q. Now, Doctor, when Dr.Ellis 
was on the witness stand he was asked about the 
multiplier effect and that was as between serum and 
tissue on the one hand and pre and post mortem 
on the other hand. Were you present for that 
evidence? 

UNG Yes, I was. 

OS And he produced a couple of 


articles which have been made Exhibits 19 and 20 after 
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he got off the witness stand. 


A. YeSi< 

OF And you have seen those 
articles? 

A. Yes, I have seen them. 

Q. heindieated gto a4yjoukin the 


break thatel.intended to ask you about those because 
Dr. Ellis said you could help us with further informa- 
tion about the multiplier effect. 

A. weg 

Or And I gather that you are 
not very “comfortable iwith: that and that you feel 
there is someone who is more able to answer questions. 

A. I think that the best person 
to ask about that particular effect, or a very good 
person to ask would be Dr. Steve Speilberg from our 
division of clinical pharmacology. 

QO. Why do you think he would be 
the best person? 

As Well, he has done a lot of 
reading in that area and I have had discussions with 
him,on bteesSotl think lycGuswilleget up “tosthesminute 
data from him of his evaluation. 

MS. KITELY: Mr. Commissioner, we 


asked last evening whether Dr. Spielberg would 
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a 


be called ana ‘don treknow that weigotma positive 
reaction, but I will certainly waive any questions 
of this witness if Dr. Speilberg is coming. 

THE COMMISS TONER ce st don’! t»want 
to make too many rash promises because sometimes 
we put a witness in for one question and he 
stays a week. 

MR. LAMEK: Mr. Commissioner, it is 
OuUrpexpectation thatepr.Speilberg willbe called as 
a witness but he's not available at the moment. 

MS44WTELY: On that understanding 
I will leave the topic, sir. 

THE. COMMISSIONER: Llt.ais not exactly 
a promise in blood. 

MS @ ROTELY : pela) serum. 

THE ;COMMIS SLONER sc Ime sexum ,a.good 
for you, 

Q. Well, Mr. Strathy was asking 
you some questions about the effect of some other 
drugs such as quinidine. I note included in the 


documents that were placed on the table this morning 


was, I guess it is called an abstract from a magazine, 


LS that. correc 
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0. Now I understand you to be the 


author of an article about "Interaction of Digoxin 
with Co-administered Drugs”. Is that correct? 
A. Yes; lvam one of the co-authors. 
0. What we have is an abstract, 


not the entire article, obviously. 


A. Yes 

0, From what magazine is this 
abstracted? 

A. Aspitiistates “Clinical and 


Investigative Medicine". 
0, Would the article be available? 
A. item vsunre tyou could get that = 
or I could get Ge forivou- 
MS KITHEYS) Dealing with the abstract, 
Mr. Commissioner, I wonder, until we get the actual 
article,if the abstract itself might be marked as the 
next exhibit? 
THESCOMMISSTONER? "'Bxhibit 28. 
-~=- EXHIBIT NO. 028: Apstwact strom Clinical 
and Investigative 
Medicine". 
MS. KITELY: Q Now from reading just 
the abstract I gather that you looked at four drugs 
specifically and they would appear at the beginning 


of the article quinidine, verapamil, amiodarone and -- 
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A. Indomethacin. 
0. Yes, thank you. The results 


are dbErereney fas il eunaerstana tt, and: 1rst can ‘take 
yOu, to*merrirst sentence mn the*AbStract itself 
and the third sentence? 

A. ves? 

0, Namely that quinidine, verapamil 
and amiodarone have a tendency to show elevation 
whereas the other drug tends to show a decrease - has 
that sinpliied 1 t? 

A. No. 

0. Is that an accurate reflection 
of the conclusions that you drew? 

A. No, you have got it wrong. The 
three drugs have been shown, quinidine, verapamil 
and amiodarone, have been shown to have a effect on 
digoxin clearance by the kidney and through that 
effect they cause or can cause an elevation in the 


serum or plasma digoxin concentration. 


0. They can cause what? 
A. An elevation, an increase. 
0. As much as double, is that what 


you said earlier? 
A. Well, approximately. 
Now, the other drug, indomethacin, 


works differently. Essentially it decreases the 
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GFR which is the Glomerular Filtration Rate and as a 
result of a decreased GFR digoxin is removed also 

to a lesser extent and therefore this leads again 

to an increase in digoxin serum concentration. 

0. So they all - the administration 
of all those £our drugs can result in an. increase? 

A. Veo 

0. And when Mr. Strathy was 
asking the questions earlier and you indicated it 
might be as much as double, were you referring to the 
study which is the substance of that abstract? 

A. The actual values which are 
given here for indomethacin resulted in an increase 
from 2.2 to 3.2. Those were the mean increases. 

0. Vial wisiright win ‘the imiddlLesor 
the ‘paragraph, ntsathaturiaght7? 

A. Yes. 

Q. Mr. Hunt, who immediately 
preceded me, asked you about Mr. Cimbura's methodology 
and I understood you to say that while you do not 
have a lot of data but have simply general information 
at this point in time, that there were some aspects 
that you would not like to comment on now but some 
that you could? 


A. Thats 37s correct. 
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0. Mr. Hunt did note ask you what 
you could comment on so I am now asking you what 
you feel comfortable to comment on about Mr. Cimbura's 
methodology? 

A. There were several areas. the 
one area would be, if my understanding is correct, 
Mr. Cimbura indicated that he did not make a correction 
for recovery studies which he said that he performed. 

THE COMMISSIONER: Did not make a 
correction for the recovery? 

THE WITNESS: For the measured ‘-"yes - 
in other words, the recovery as measured apparently 
in his studies, I have not seen his data, but he 
stated that the recovery in his studies was below 
L100) per cent.) I) think“he ‘mentioned a figure of 85 
per cent and again my comment there would be that 
I think it is appropriate to correct for losses in 
an analytical procedure. 

When we do similar studies on the 
drugs which we measure if the recovery is, let us Say, 
50 per cent, then we make such a correction. 

It is very important, talking about 
recoveries, to know whether or not a recovery is 
consistent from sample to sample. So that one, when 


one then deals with an unknown sample, one can use 
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the@ecorrec te tOne tractor. "SoOVifiiwe Lake: Let us say, 
10° samples” of "whole blood from different. people’ and 
if we found that the recovery of digoxin from these 
samples was 85 per cent in every case then we could 
correct by 100 over 85 in the unknown samples 
because we would have some data showing that the 
recovery of digoxin was consistent from sample to 
sample. 

If we do not have that data then 
one cannot - one does not know. On the other hand, 
if the data showed that the recovery varied from 
sample to sample,then it would be extremely difficult 
to make a meaningful correction. 

0. Are there any other comments 
you can reasonably make at this point in time about 
Mr. Cimbura's methodology? 

A. Well, two small comments - if I 
recall he stated that recovery studies of some sort 
had been carried out on blood and tissues but not 
ON Loui. te Chink nae lo what Te ‘salde= #4. seranik 
that in my opinion one should always carry out 
recovery studies on, let us say, serum,if one is then 
going to report results on serum so that if we intend 
to develop a method which can be used for the 


quantification of digoxin in serum we should have 
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1 
2 assessed its recovery in serum. If we are going to 
B, use that method for the measurement of digoxin in 
4 whole blood, we should have assessed its recovery 
5 in whole blood and if we are going to use it for the 
2 measurement of digoxin in heart tissue we should 
have used it to do recovery studies in heart tissue. 
, As I have indicated, again these are my personal 
views, I think one should do several studies showing 
9 that the recovery does not change from sample to 
10} sample. 
11 Getting away from the recovery area, 
12 my experience with saline standards,which I think 
13 Mr. Cimbura stated that he used,although the point 
when he switched from serum standards to saline 
“a standards is not at all clear to me, from what I heard. 
mY But my impressions of the use of 
16 saline standards, again I would think that the standard 
17 should be in the same matrix as the samples that have 
18 been tested. That is, if we are testing samples in 
19 serum then the standards should be in serum and if 
20 we are testing samples in whole blood the standards 
* should be in whole blood. 
If this does not occur, my experience 
#3 with the RIA procedure, shall we say, as used at 
a5 Sick Children's, is that errors may arise as a result 
24 | 
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of wing saline standards’ instead “of'serum=-based 
standards in the analytical procedure. 

That is true not only for digoxin but 
it is true for many assays so wherever possible we 
use standards which are in the same matrix as the 
samples being analyzed. 

} You used the word "matrix" and 
for those of us who are novices, that simply means 
the substance into which you put the digoxin for 
the standard? 

A. taal wes. right, yes. 

0. On this very point, have you done 
some work at the Hospital? 

A. We have developed many drug 
assays%c Di®tyou aréitalkingwabout «with rrespecti to 
digoxin, we have done, obviously we have looked at 
the factor of using saline standards versus serum- 
based standards in many of our drug assays, but we 
have also looked at with digoxin in respect to the 
RIA assay. 

0. Specifically on the RIA assay 
of digoxin, have you analyzed the effect of saline 
in the standard? 

A. In our assay? 


0. Yes. 
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A. me wold tpomntfoutethat ithe 
situation in Mr. Cimbura's lab might be completely 
different. He may well have evaluated saline 
standards fully and found that they are the best type 
of standards to use for his particular assay, I do 
not know. 

0. Assuming we enquire of him when 
he is next here whether he did or not, for the moment 
cangyow teduskus about the conclusions of the testing 
that you did, comparing the saline matrix for the 
standard? 

A. In our system it caused a skewing, 
is perhaps the best way to say it, of the standard 
curve so that it changed essentially the slope of the 
standard curve. What this would give rise to in our 
particular system is that we would have reported 
results which were too high in the low areas of our 
standard calibration curve and results which were 
too low in the high areas of our calibration curve. 

0. Can I use some numbers to 
illustrate that, Dr. Soldin? Am I correct that you 
were measuring on a calibration of 0 to 5? 


A. Yes’. 


0. Do I understand that if you 


measured and got a reading between 0 and 2 that because 
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of the saline that the result was falsely elevated 
and that it ought to be something like 1.5? 

A. It could have been out by as 
much ‘aS a tactore®ot 1.5, “yes, tintotrmrcsysten. 

0. I just? want (to rsimpli fy this) ‘as 
much as possible and use some numbers. Am I accurate 
in“@saying@thateve “youstested handegqoteairesult of 2 
that because of the saline factor the more accurate 
reading ought to be 1.5 -.ought to be with some 
deviations - butMit rsTlower thano2,~rthat ‘isthe 
POINE? 


A. Yes. 
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Ox And if, on the other hand, 
you measured and got a reading of four that, in 
fachyent Cucnibatosabe perhapsr4:5 Oras? 

A. inatis correct, Yes. 


Qs Now, is there any written 


Summary or report about this analysis of this saline 


effect that you conducted .in®’the hospital? 


VANS No, there is no written 


summary Or report on that. 


MS. WKITELY: O*Thoseiare “alllimy questions 


Sites 

THEGCOMMLBSTONERSi rALbonight: 

Ms. Jackman, are you now ready? 
CROSS-EXAMINATION BY MS. JACKMAN: 

Q. Doctorparhyjustwhave amcouple 
ehishest gquestionsyfollowpng iup cfromsMs wiKitely. 
She was talking about the testing using salbhine 
standards. If you were using an extraction process 
before «you ‘tested suchas; “HPLC and RIA, do you 
think that would have any effect on the distortion 
that you've talked about? 

A. Well, an extraction process 
would effect first of all the recovery, and this 
is what we are really talking about in Mr. 


Cimbura's case. From the evidence it's not clear 
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whether Mr. Cimbura uses the extraction process for 
his saline standards as well as for his patient 
Samples. He may and he may not, I am sure that 
Wilbacome {to baghtylatker: 

OF Doctor, have you ever tested 
tissue samples? 

A. No. Well, as long as you don't 
call blood a tissue. 

Q. Are you familiar with the 
literature or the methods of testing tissue samples? 

Ae I am not a forensic scientist, 
I'm a scientist who has had a fair amount of experienc 
in the measurement of drug concentrations in bio- 
lognecaligburcds, not in-tissnes. 

C.. Well, Doctor, would you be 
able to, based on your experience, say what the 
concerns would be around analyzing tissue samples, 
what steps you would have to go through in order 
to-IMake sure you. got accurates.,eadings? 

A, | Well, I have never analyzed 
tissue samples. So, I would rather address myself 
to something that is perhaps close to that but not 
the same as it, which is, what study should be car- 
ried out in developing a method for serum or plasma, 


which I have had a lot of experience with, and can 
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talkiwabougevery ‘competently.s ‘Now, if you don't 
WaWeerOunearthabethen 1 won't go further. 

MS. CRONK: Well, Mr. Commissioner, 
Dedon MEelike tOCineerripe my friend's cross-examina- 
tion, but the witness has already disclaimed any 
experience in tissue testing, not once but a number 
of times throughout his evidence and I would have 
thought that any questions directed to the appropriate 
ness of a particular system versus another for tissue 
testing vous Weometining Yrhabibrs Soldin candidly. and 
immediately recognizes as beyond his purview and 
experience. 

MS Sq AGKMANe .I widel thedve rit iM. 
Commissioner. 

D.. Just one other question. Have 
you ever tested whole blood? I should put it this 
way. Would you have any concerns about testing 
whole blood in terms of readings of digoxin? 

Py In terms of? 

Q. In terms of getting an 
accurate reading of what the level of digoxin is. 

A. Well, I noticed the forensic 
literature uses whole blood a great deal. I think 
there are certain problems attached to the measure- 


ment of digoxin concentrations in whole blood and I 
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think it would depend on how that sample is 
treated. 

Digoxin itself binds to the red 
cell and the red cell membrane fairly strongly. 
Thies esren tomes banding, certainly. is different and 
dependent upon the age of the patient, as 
opposed to the digoxin binding in serum, which is 
very weak. So that aflane performed an extraction 
procedure from serum, I think you might, Ivam not 
saying) you will, but you might’ getva datferent 


recovery for digoxin from serum than the recovery 


that you would obtain from whole blood, in which 
digoxin is bound to membrane. The recovery that 
you get from them all might be dependent on how 
much digoxin is, in fact, bound to that membrane 
which varies, as I pointed out, with the age. 

It might vary with the length of time that you were 
to use in the actual extraction; proceduresciiet's 
Say you were using an organic solvent such as 
dichloro methane. Those are the only comments that 
Iehave, toimakel onvthaty 


Q. Couldtigqgus traskiyou. one 


further question on that. When you are talking 
about the differences in using whole blood or 


serum, would the results likely be higher if you 
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were using whole blood or lower? 


A. Peaont te wantweotogo any further 


than I have already gone. 

On Ohay,, punosewdre all the 
questions that I have. 

tHe COMMISSIONER 6 Thank "you. 

Mig. ean che 

MR. YOUNG: “Mrs Commissioner, I 
indicated earlier that I didn't have any questions, 
but there is one matter that has come to light. 

THEME OMMIGSTIONER= Yes ~iall wight. 
CROSS-EXAMINATION BY MR. YOUNG: 

Or Drs -Soldin; ‘in responsei to 
one of Miss Kitely's questions, you stated that 
Mr. Cimbura did not make a correction for the amount 
that he recovered. I believe that is referring to 
thevexunactevon tirocessyi1s sthat right? 

A. Gharis my understanding..| 1 
may be wrong, but that's my understanding. 

Or Would Vite bewcorrect) to aay, 
DOCEOT Withee wa thourthesscorrection Dactor .or 
process that any results that were received would be 
underscored? 

A. They would be lower, yes. 


THE COMMISSIONER: I am sorry? 
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DHE IWLINESSE Petheyewould berhower: 

THE COMMISSIONER: Gower. 

MR. YOUNG: That's the only point I 
wanted to make, thank you. 

THE COMMISSIONER: Mr. Ortved. 

MRMeORTVED =: efhankicyou, Mir. 
Commissioner. 

CROSS-EXAMINATION BY MR. ORTVED: 

OR NowiedinteSoLdinsy as i aander- 
stand it, you are the last witness in this preliminary 
phasenconcerning digoxin. ‘Iwould sjust like ‘to 
summarize, if I might, very briefly, for the assistanc 
Of all of us and for the: Commissioner, those cautions 
which as a biochemist and as an expert you feel have 
to be applied in interpreting levels of digoxin. 

Hans thy feasieainde rss ana wit,tiyou have itoiiirsthy 
consider what the sample is, is that correct? 

Avs Rights. 

OF Andyou, toldyad)eandiaedons 
intend to repeat this, that you have to bear in 
mind, firstly, is the sample one of serum, plasma 
Orewmnole blood; e right? 

A. Yes. 

Q. And bearing in mind which it 


is, that may,to some extent, skew the results. 
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1 
7 2 A. I am not aware of the differenc 
3 between serum and plasma in the measurement of 
4 digoxin. 
5 Or Right, but as between 
P serum and plasma on the one hand and whole blood 
on the other, you may get a skewing of the results. 
‘ A. You may, although I am not 
8 basing that on my personal experience. 
9 Or; i underetand) that... am 


putting my questions to you not just on the basis 
of your experience, but on the basis of your under- 


standing of the literature, all right? 


Ae AAAS qc ico hit. 

Oy | Then, secondly, in terms of 
samples, under that first heading of samples, you 
have’ to! bei careful as sro’ whether it"sa@ sampleavof 
flutdsorsa Isampble lofi tiissueyi conrect? 

AY RIoght 

O Because, aS we have heard here, 
if it is a sample of tissue, digoxin binds differently 
to different tissues and you can get very high 
readings from certain tissues. 

gh Reghta. 

Q. And, in particular, the reading 


for the myocardium may be in children as high as 


ik Di nt i ak b i 
pee net 


i 4 
ere 


aseisea me you pe vate 


a7 
- 5 Stee: 


| be \ : { ¥ 7 ie 
4 a rn +7 
os ‘ 


son. ime 2 iid «eam vor i a 

sone tiebatee ‘tiaseias i A fl | a 
me a stisity nsveiebean bE CON et aa a ne: | 
| no tev 7 eye vow od Biot? eebp: Oat \ dakaaug) ie 
ON ds Seal att Ho yiaget ssohe Eeears al auenenok, i wens 
Sailp ts tiga oh sta eHS tO Suey « area 


vats ia Nea | , 


‘ ye eo » : i Lie f ri, j wu iu 
rere ken) a a bien AG a a si ; * 
BS HARE Ly) Ophea IS Pa decd’ Vebrd) ee eee } 
| ie 
Dae sa he erry vie ij)! but aeeo. Sok Ooh teres | 


a 


| Kopertes)\.eveet? To afatina py ae bois £t t ene 
| ay , 
‘ | |= : 
aeEA iA vik 
Sten Sneed eves ou es  pahisous Ay Mile ae 


snokteteeo abet dixeie tb Vaments ine ofgobe: 6 Oh gb DE) 
Sia! yasy “ mao POW! Here Rowadia daeeth ib’ ot 
auielei nena buch anaes: 


idan 


eosbeey sel Fee mii pare 


ANGUS. STONEHOUSE & CO. LTD. Soldin : 1494 
TORONTO, ONTARIO 
cr.ex. (Ortved) 


1 
2 340-odd times that in the serum? 
3 Aye The best person to talk about 
4 that 6 Doy Spemiberq meithink. 
5 OF But that's what the literature 
says. 
6 
A. Right. 
7 
THE .\COMMIESSLIONER:» Yes: «Ms. 
8 
Gronks 
9 MS. CRONK: Excuse me, Mr. Ortved. 
10 Again, with hesitancy I interrupt, but I have two 
11 problems with) «che line-of: questioning, Mr. 
12 Commissioner. 
= The wi nety is, once, again ,tand a) did 
Nob rise tty my, fayvendd Sf imst question, but atyehe 
14 
second, it seems to me he is now moving into the area 
15 ; 
where he is asking this witness to comment on matters 
16 related to tissue testing and experience on tissue 
17 testing. Again, we have had a disclaimer from Dr. 
18 Soldin. 
19 THE COMMISSIONER: Well, he's not going 
20 that far.; ‘All els taying, itis) anguestion ito, be 
applied whether it is fluid or tissue, which is 
2 
the sort of question if he asked me I think I could 
22 
answer. 
23 U 
MS. CRONK: Well, but the second 
24 
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THE COMMISSIONER: When it gets into 
precisely what the difference is, then I will stop 
him, but right at the moment he is merely saying 
that. you apply seme: cautioneriryousdenh¢:.anterpret 
figures for fluid and tissue the same way. 

MGYECRONK:? |WEddy fe thank the) pointy, 
Mr. Commissioner ,¥as-thatcmry eortvedtintroduced* this 
line of questioning by speaking about the interpreta- 
tion of results and Dr. Soldin has said on any number 
Of OCceastons¥ the that -againe-Fsenot aimatters that 
is within his experience or, indeed, within his 
responsibility and if he is being asked to comment 
in that context with that preface, on question of 
this kind, I have a great difficulty with him being 
permitted to do so. 

THE: COMMISSIONER: (Yes; callerigiic. 
Well ,-@ewentr be taltingvice that way,’ though7eMr™ 
Ortved, so you carry on. 

MR. ORTVED:® Thankevou, Mr. 
Commissioner. 

Q. Then under my second heading 
I have site of the sample. I take it in your 


difficulty or the color to the issue, Mr. Commissioner, 
and perhaps =sanply/ 2c can bepmade glearh= r= 
experience and as a biochemist that is something 
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that has to be carefully considered. 

A. It depends what sample you 
are talking. about. Tf you are talking about. autopsy 
samples, it is important. 

OE Takase is lol) U. 

A. Preyvouure talking, abour 
samples drawn from an intravenous puncture or from 
a capillary ha) Stabyorstanger.prick, I think there 
is very little difference between the latter three. 

Q. Right. But speaking of 
autopsy samples for the moment, and autopsy 
samples in serum obtained on autopsy, the site 
from which that sample is taken is of importance, 
COTTeCT. 

A. The literature would indicate 
that, yes. 

OQ. Right, And then, thprdiv, 
as I understand it, and you have talked about this 
very, mecentlyr inyvour, evidence, the time after the 
administration of the dose is of importance? 

A. ite si Crucial. 

Q. Ri ag. 

And «hati can Mary. panticulanly, depandin 
upon whether the dosage is intravenous or oral. 


A. Ohine daenhink. what I said was: it 
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4a 
ah 2 was independent, essentially, of whether the 
3 dosage was .Vsor Orally, that one should wait for 
4 the ideal sample, which is the pre-dose sample in 
5 both cases. 
P Oe Precisely. But depending 
upon whether the administration is intravenous or 
: orally, that can have an effect if the sample is 
° taken before equilibration is reached. 
9 ie Certainly. 
10 Q. hen; eLOuveculy, and: this 1s 
11 something that you probably know from the literature 
12 aS opposed to your own experience, whether the 
1B sample is ante mortem or post mortem is of importance. 
Ps Robie. 
14 
Q. And if LE 2s) pOst MOrLenveters 
y may be a factor involved? 
16 As Yes, 
17 O. Pitthiy, the: age. of the 


subject is of importance. 

A. In what regard? 

OF Well, in the regard that we 
have heard here from Dr. Seccombe and from yourself 
that there may be non-dig like substances that may 
impact on results. 
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OF Sixthly, something you 
have spoken about Ouse LE} various drugs may 
interact and have an effect on a level? 

A. Yes. 

oO. ‘That is something that has 
to be looked at and if possible, eliminated? 

A. Right. 

QO: And then lastly, something 
we have heard a great deal about here, the actual 
test itself may be a factor? 

A. Yes. 

O% There 1S a variation between 
the“accuracy?or™tests: 

A. They could be, yes. 

MR, ORTVED: Those are my questions. 
Thank you. 

THE COMMISSIONER: Miss Solomon. 

MS. SOLOMON: No questions. 

THE COMMISSIONER: Mr? rOtatr: 
CROSS-EXAMINATION BY MR. OLAH: 

Oe Just following up on a question, 
Doctor, that was asked of you. As I understood your 
a acerca the absence of factoring in 85 per cent 
instead of 100 per cent recovery level means that 


you are actually getting low levels of readings 
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rather than the true higher accurate levels? 

A. That is if one makes an 
adjustment for recovery as I state it. The issue 
though is one of - there is a further complexity 
to this problem. That is does Mr. Cimbura employ 
an extraction procedure for standards, that is the 
same procedure that he-employs --- 

O'. I'm sorry, could you repeat 
that? 

A. Does. he employ an extraction 
procedure on standards that is the same procedure 
that he employs when he does analysis on tissues 
or blood. You know, if he does employ an extraction 
procedure on standards maybe the extraction is 
different. 

Ox Are you suggesting that there 
should be an extraction procedure applied not only to 
the sample but to the standard also? 

A. I am suggesting - again I want 
to get away from tissues now and talk about serum and 
plasma which I have had experience with. If I wasn't 
making an extraction procedure for the isolation of 
a drug from serum or plasma that ideally my standard 
should follow the same route of analysis. 


O% Following that’ line of logic, 
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are you suggesting that HPLC should also be done to 
the standard? 

A. Not questions aboutsit. SI iyou 
are going to standardize your system then the 
standards must go through the exact procedures that 
the samples go through and ideally the standards, in 
my experience, should be in the same matrix as the 
substance as you are testing it. 

Oe Now, getting back to that issue 
that was raised with you by Miss Kitely. I understood 
your evidence to be that in effect that the higher 
ranges the use of saline instead of plasma or some 
fluid in essence understated the results. Do you 
remember that evidence? 

A. I said - well, it depends what 
you call a higher value, values between 3 and 5 


were falsely, would be falsely lower. 


Ox; Understated? 
A. Understated. 
Oss What about if we were dealing 


with levels substantially higher say in the range of 


60 or 70 nanograms per millilitre? 


A. Right. 
Ox Could you help us in that regard? 
a. Well then you would do a dilution 
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1 

2 
in order to get the sample to read within the zero to 

2 5 because that is your calibration curve, if you have 

4 a Galibratveon-curve®thaty goes, from Zero to 5) we the 

5 sample reads 60 you have to dilute that sample, 

6 depending on what dilution you choose your answer 

7 then might differ. Li youtchooserat dilution that 

4 gaveseyousa Tesultrort 3B95°that would”™-sand =P" am 
talking about our particular assay system, that 

; should be in other words higher than using the 

# procedure that we use, higher than 3.5. If one got 

il a result between: zero: and’ 2 that result’ would be 

12 falsely higher. 

13 O-% What I am trying to determine 

14 is this. Is there some sort of a multiplier effect, 

; or some sort of an impact when you are looking at 
fairly high levels, that is the difference, the 

4 use of saline, is that magnified as you get higher, 

< Or is" Lt\S ‘constant? 

18 A. < cany (answerer that LoL 

19 Mr. Cimbura's situation and for the experiments 

20 which he has done. All I can do is address ‘that 

1 question to the studies we have done. What I am 

22 trying to indicate to you is that whether the result 

: is falsely high or falsely low depends on where it 

‘ would® falionn eure’ calibration curve;* TEA t felt in 
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Gheelowemmoange of our ‘calibration curve, right, it 
would be Vtaisely High.w.li viutehbleinothehhigher 
range it would be falsely low, now that is in our 
particular assay, and the situation may be quite 
different --- 

Q. As I understood your evidence 
the time it takes you to carry out an RIA sampling 
is somewhere in the range of about two to three 
hours? 

A. An RIA, «yes. 

©. I think you have also indicated 


that you have had extensive experience with HPLC? 


A. That: s rconrect. 

O% But that was in non-dig situations? 
Bes Yes 

QO. Bearing in mind that experience, 


how long do you feel that an HPLC application with 
respect to dig would normally take? 

A. I have never done one so I would 
have to draw on my experience with other drugs. 
Assuming that one does an extraction procedure, which 
we do for many other drugs, followed by evaporation 
of the organic solvent, followed by chromatographic 
state, I think that the HPLC procedure certainly 


can be accomplished within perhaps an hour for a 
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single sample. 

Q. Were you here for the evidence 
of Mrs Cimbura in#which “he’ indicated fhat it normally 
took him somewhere in the range of one and a half 
to two days to carry out this two-step process, 
bearing in mind there was also an extraction procedure 
in there? Is there any explanation - maybe we 
should go back one step, how long would the 
extraction process - are you familiar with the 


extraction process he talks about? 


A. Yes. 
Or How long a process is that? 
A. Weller, [am Not, 1 don. ct, Know 


how he applies it. The extraction process is using 
organic solvents and they tend to be fairly quick, 
short extraction procedures. 

(Gis He was extracting as I understand 
for metabolites. 

AS © fam °sorry? 

Oks He was extracting metabolites 
as I understand here? 

A. Yes. 

Q. And also other dig-like 


substances? 


Ae Well, whatever he is extracting. 
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But any extraction procedure you know we use one 
for example when we measure theophylline by HPLC. 
You take a sample, you add the organic solvent, you 
vortex it or shake it, that is the equivalent for 

a certain time period. You centrifuge, you then 
separate the organic solvent and you then evaporate 
that. Now for the majority of solvents that whole 


procedure can be accomplished easily within 30 


minutes. 

On 30 minutes? 

A. For the majority of solvents, 
NOt fOGgealL 

Or I guess what I am driving at 


is this. Given the time spans that you have mentioned 
to us today, do you have any explanation as to why 
it would take Mr. Cimbura one and a half to two days 


to carry out the totality of the procedure? 


Ar No, I have no explanation. 

Og Does that strike you as 
unusual? 

A. T don't know what he is doing. 


I would say in my laboratory it would be strange. 
MR. ORTVED: Thankayou;s" Those tare 
my questions. 


THE COMMISSIONER: Mr. Shanahan. 
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1 
2 
CROSS-EXAMINATION BY MR. SHANAHAN: 
3 Or Just very briefly, sir. As 
3 I understand it here, if I were to come to you in the 
5 hypothetical and tell you that Dr. Cimbura has come 
6 up with, or had come up with a very high digoxin 


reading. Based on the observations that you have 
made with respect to his methodology here, would 
I be right in concluding then that even that very 
high reading, because of two factors that we will 


go into, that very high reading may even be 


inaccurate insofar as it is just too low? 

A. There are - it may be too low. 
I think there are certain circumstances which 
possibly may cause it to be too high but I cannot 
address those because I don't know enough about 
Mr. Cimbura's method. 

Of What you do know, if you were 
for instance to have an average recovery rate of 
85 periicentys Mia Vourwere: to ;conrectithat;,., that would 
be one factor that may make those high readings even 
higher? 

A. Correct. 

Q. And second of all here, with 
respect to the use of the saline standards that you 


made comment on, that the high readings got off the 
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Saline standards may in fact also be skewered to 
the effect that they were made too low? 

A» Well, depending how he treats 
the saline standards, and depending on the recovery 
from the saline standards, the results may be too 
low or too high, that is why I am edging on that one. 
I don't know what he does and I would rather not 
address the issue until I do know what he does. 

Os OneVrinalL=thing then; you cane, 
as I understand it, on the calibration you have got, 
you cannot get a reading we will say of 60 or 70 
nanograms, what you do is you get a reading between 
zero and 5 and because of the dilution process you 
are able to get a final exact reading, is that right? 

A. eS: 

Or, You said it was out by a factor 
of 1.5 possiblyyWwould*®that-be"of*a diluted"sample? 

A. That is'’on the diluted sample, 
it would then be multiplied by whatever the dilution 
factor Wis: 

On ADU right 'my equestion stheneis 
as you would multiply to eventually get your reading 
we will say of 60 or 70 nanograms are you not then 
also muLtiplvingrenat error factor orl. 5? 


i Ne Well, let's take a hypothetical 
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LLO example. If you had a concentration of 2 and had 
the dilution factor of 20 then that should be 40 
nanograms per millilitre. 

Oe west. 

A. If indeed that was falsely high 
and the results should have been 1.5, then the 
two results should be in fact 30 nanograms per 
millilitre instead of the 40 nanograms per millilitre 
which is the one that you would have found. 

©: So that is an area where it 
would be falsely high? 

A. Yess 

MR. SHANAHAN: Thankisvow; Asbr;hichave 
no further questions. 

THE COMMISSIONER: Mr. Labow. 
CROSS-EXAMINATION BY MR. LABOW: 

Ov. Des Soldin lit aheunderstand 


your memorandum to Dr. MacLeod, one of the reasons 


you favoured the FPIA method over the RIA method has 
to do with thé American Association for Clinical 
Chemistry Study that you included as your last page. 
THE COMMISSIONER: What is the last 
exhibit? | 
THE WITNESS: Yes, that is one of the 


items. 
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MR. LABOW: Ona Ls Ccoula just 


refer to that page for one moment. 

THE COMMISSIONER: Which exhibit 
Ls thas? 

MR. LABOW: Bxiibits 258 

Os Now the criticism that I drew 


from your evidence is that there is a much wider 


scatter uSing the RIA method and a greater variability? 


AD Between the laboratories, yes. 
Oe Between the laboratories? 

A. MeBs 

Os Could the fact that nine times 


as many laboratories reported using the RIA method 
account for the fact that there was a much greater 
scatter? In other words, some of those laboratories 
were not terribly proficient? 

A. Ves), sues wouLed account. Lor .a 
difference in the minimum and maximum values that 
the standard deviation would take into account the 
number of the laboratories and so that would sort 
itself out so to speak. 

OF But wouldn't the identical mean 
result indicate that basically these two tests give 
the same results? 


A.. In good hands the two tests 
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give the same result on that sample. 


MR. LABOW: Okay, that's fine, 
Tianke vou 

Now, I do have one question for 
Commission Counsel. Is Dr. Soldin going to be 


returning to give any specific results? 
THE COMMISSIONER: He doesn't have 
any Ordon trciiink . 
MR. LABOW: I thought he did have 
one. 
THE COMMISSIONER: My understanding is 
he did not do any of the tests upon the babies with 


which we are concerned. 
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THE WINTESS: I did none of the 
tests but I was on call on one of the weekends when 
two of the children died. 

MR. LABOW: And you supervised? 

THE WITNESS: And therefore was 
involved in supervision over that one weekend. 

MS. “CRONE: That is my understanding, 
Mr. Commissioner; and we may need to bother Dr. Soldin 
again, Ui that as’thecase. 

THE COMMISSIONER: The answer to 
that is "maybe" then I guess. 

MR. LABOW: My only question for 
the Doctor is, if we have heard further from 
Mr. Cimbura regarding his data and his methods, and 
you do return, I presume you would then be ina 


position to comment on the overall methodology that 


he used. 
THE WITNESS: Yes, if you ask me. 
MR. LABOW: Thank you. 
THE COMMISSIONER: I was sort of 


hope that we would get rid of this general discussion 
on digoxin at some point, but perhaps not. 


Mr, RO Vand? 
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MR. ROLAND: IT have no questions, 
Mr. Commissioner. 

THE COMMISSIONER: And now what do 
you say? Can we complete this before we all die of 
starvation? 

MS. CRONK: Eimegoing tober aclittle 
while. I suggest we return and do it after lunch, 
Mr. Commissioner. 

THE COMMISSIONER: How long do you 
think you will be, about half an hour? 

Msi.) CRONK =: Yes, 2 would think «so: 

THE COMMISSIONER: What do you say 
we come back at 2:00 then? 

MS. CRONK: That is perfectly 
acceptable, Mr. Commissioner. 

THE COMMISSIONER: Is) thatyvsatis- 
factory toaveu, Dre tSoidin? 

THE WITNESS: Yes, 

THE COMMISSIONER: ALL vLOne, we 
will come back at 2:00 then - sorry - yes? 

MR. LAMEK: Mr. Commissioner, just 
so that I know what I am about for this afternoon, 
if we return at 2:00 and we are completed at 2:30 
may I suggest that we not embark upon a new witness 


on the last hearing day of the week. 
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rou; are Quite rigney, ir.’ Soldin is 
for the time being at least the last of the witnesses 
On eienierervetwarea. (Dr. (Mirkin lags to come) back. 

We mayetearerrom Dr. Sperlberg; but Tspropose with 

the next witness to start getting into numbers of 
deaths and then immediately thereafter into the 
medical review of charts and medical evidence of that 
kind. I would suggest, sir,,.that it might be more 
appropriate to start that whole new block of 

evidence on Tuesday morning, whatever time we end 
this afternoon. 

THE COMMISSIONER: LE donner think vou 
will find too much objection from anyone to that 
proposal. As I do not see the immediate end of this 
Indi Ty, pew not object Inyselt. 

Is there anything else that you want 
to Say? Do; you want to tell anyone else -— sor are 
you distributing a program of the evidence for next 
week? 

MR. LAMEK: No, it is really quite 
easy,though, Mr. Commissioner. I can announce it 
now. 

I propose on Tuesday morning, in 
Light of wnecevyow have Just.said, to call Dr. Anne 


Gilmour-Bryson who is a consultant to the 
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Commission, not a medical doctor, and she will give 
evidence and introduce some charts based on informa- 
tion supplied by the Hospital as to the number of 
deaths on the Cardiology Wards and the Cardiology 
Service in the period in which we are interested and 
in the two immediately preceding nine month periods 
and the two immediately subsequent nine months 
periods. 

miren? Lepropose toyvcal ly Dr. (Richard 
Rowe who is the head of the Cardiology Division 
of the Hospital for. Sick Children and who is among 
the very first people to review charts in the 
period and to form an assessment as to the explain- 
ability of the deaths. 

THE COMMISSIONER: Dy. solain,. thuank 
you, and you are free now - no, you are not quite 
free, you are free until 2 o'clock if you want to 
JO ObteeComesbackeat, 2200 Tori m anil ling, by 
Miss Cronk. 

MR. LAMEK: I will be taking 
Dr. Rowe through a number of the charts that he 
reviewed over the course of the late summer, early 
fall of 1980 and early 1981, and the subsequent 
chart reviews that he did,and I have every expectation 


that I will be at least three hearing days with 
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Dr. Rowe in chief. 
THE COMMISSIONER: Yes; add raght. 
That will certainly occupy us next week and 
probably the week following. 
MR. LAMEK: Lincertain ly, wide. sir, 
but we will be starting on evidence now going to 
particular deaths that are at issue. 
THE COMMISSIONER: BUM Aa yes 
Whatever happened to the expurgated Atlanta Report? 
MR. LAMEK: It has been discretely 


distriubuved, to,.counsel, «Sir. 


THE COMMISSIONER: ALL right, 
thank you, 

Yes, Miss Kitely? 

MS. SRUTE LY : Mr. Commissioner, in 


light of the evidence of the consultants concerning 
these deaths in the five periods outlined, I'm 
assuming that there is some material that is 
available from which she is going to give evidence. 
Might we have it this week, as opposed to when she 
gets in the witness stand? I think it is something 
that we are all very interested in. 

MR. LAMEK: Mr. Chairman, if what 
Miss Kitely is suggesting is that she gets copies 


of the charts before the end of the week, I do not 
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have’ any difficulty with that. On the other hand, 
she is not going to be able to do very much to 
verify the accuracy of the charts because that is 
a whole mass of documentation that has been 
inspected by Dr. Bryson at the Hospital. But for 
every use the charts may be, there is no reason 
why this should not be made available, tomorrow, I 
think. 

MS. KITELY: “rhank :you. 

THE COMMISSIONER: AQv ining elses 
ALL right, ener, UNntLE 2 0} clock. 


---Luncheon recess. 
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---Upon resuming. 


LHE COMMISSIONERS . Yes sMs. Cronk? 


MS. CRONK: Thank you, Mr. Commissioner}. 


REDIRECT EXAMINATION BY MS. CRONK: 

0% Dr. Soldin,we are nearing 
the end. I promise I won't keep you much longer. 

You sii. recall sthatathis morning 
during cross-e€xamination I believe it was Mr. 
Strathy's cross-e€xamination, you indicated, 
accoraingnto-=my notes, «hat i twas only, sin inwecent 
years that the FPIA technique had become available 
for drug concentration assays. Do I have that 
cOLEbeEG IY? 

A. That's to the best .of my 
knowledge, yes. 

O. All, ya 0ht.. .Cansyow help-me, 
Dr. Soldin, because I wasn't clear in that exchange, 
to the best of your knowledge, when did the FPIA 
technique first become available for digoxin 
assays? 

A. Loon se knows rhateslgoan 
answer that question properly... I think probably 
around two years ago. 

Q. ALL nil chy ine 


A. But one year ago we evaluated 
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Lt 

Q. At your own hospital a year 
ago? 

Ae SLCC ey Maromia, Yr voli te 

Or Well, perhaps I could put the 


question this way. During the period July, 1980 
to March of 1981, to the best of your knowledge, 
was the FPIA technique then commerically available 
on the market? 

A. No, it wasn't available. 

QO; Ueewas tno, thank vou, 

Dealing still with the FPIA Method 
in light of the cross-examination this morning, 
Dre SOldin, scan’ you tell me this; if you-are-able: 
in your opinion, had the FPIA technique, as you now 
know it, been available during the period July, 
1980 to March of 19381 and had been used instead of 
the RIA procedure to conduct digoxin assays on the 
children with which this inquiry is concerned, 
would you expect, or would you have expected any 
Material differences in your readings that might 
have resulted? 

A. You are talking about the 
samples that were analyzed by the Hospital for 
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TORONTO, ONTARIO Rea2ar. (Cronk) 
Q. Yes, I am. 
A I would anticipate that the 


results would be fairly similar. 

Q. Thank you... And you were 
questioned this morning as well by Mr. Strathy, I 
believe, concerning the HPLC method and, specifically, 
he drew your attention to Exhibit 25 which, as 
you will recall, is a copy of your memorandum to 
Dr. MacLeod andthe last .page of that exhibit. 

LE obhtene Lo you,.to have <.t before you. 

WR ALIUE Lope. 

Or i amnsseterning;, Mr. 
Comnmissione,. toethea last page of that exhibit. 

As I understood your evidence, both 
iiewecpectee lt squestions .put by «Mu. Strathy. and 
earlier, Dr. Soldin, the laboratories indicated on 
thateachare .tiwe could call it that, are:.ai reflection 
of those clinical laboratories which are members of 
the association that produced those recorded data. 
Ile,that courect? 

A. That have enrolled in this 
Program. They would all have enrolled in the 
Therapeutic Drug Monitoring Program of this 
association. 


Q. All Ya te 
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But I had understood, and perhaps 
I have this wrongly, I had understood your evidence 
LO beythat youpcould noltehelpoMre Strathy°as®toa how 
many, if any, forensic laboratories that might or 
might not be members enrolled in that program, is 
thatsconreces 

A. I cannot help him without 
asking the people in Washington that question. 

OD. All right. Do you know here 


today whether or not any forensic laboratories are 


A. LiGOmevua sBut se woulLerdoubpc 
that many are,gif any. 

Ox Do I take it that you have 
doubts in that regard because this is a membership 
program set up with a therapeutic drug monitoring 
purpose in mind? 

A. Correct) 

O: All right. We should not, 
then, would I be correct in suggesting, Dr. 
Soldin take “the Numbers) disclosed on that ‘chart 
as being indicative of the number of forensic 
laboratories that may or may not be using the 
RIA method or the HPLC method or any of the other 


in fact members, quite apart from how many? 
techniques outlined on that chart for the purposes 
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1 
2 of digoxin assays? 
3 Ag Bughts 
4 Oe Tne MuMbers' (hor Lorens ic 
5 laboratories may be quite different? 
A. wes. 
QO. Thank you. You also indicated, 

j as I understood it earlier in your evidence, Dr. | 
8 Soldin, that it would be unusual to couple HPLC 
9 with the RIA technique for detection, did I note | 
10 that correctly? 
11 A. It's not commonly employed as 
12 a detector for HPLC, yes. 
‘al on And did) -T\ alsojnote, correctly 

that VOU wmnicrcagped to MreaStrathy that, that ‘combina= 
" tion, if linked together, was a very sensitive 
is process? 
16 A. If linked together it would 
17 provide sensitivity perhaps comparable to the RIA | 
18 procedure, perhaps a little less, because you get 
19 dilution of the sample as it progresses through 
20 the column. So, RIA. is a,.sensitive procedure. | 
‘ Q. [ amisorrypapevhapsywe put 
‘ thetoueselbonrbadly analy “questionatonvyou was,  Tunad 
a understood you to say earlier this morning that if 
23 one were to use RIA as a detection method in associatign 
24 
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WiLtheHPLCyel dhadsunderstood youstousay that that 
combination would be a very sensitive procedure 
Or process. 

Bi Right vues wound be; vee. 

QO, Gansyou help us.today,;+ or 
do you have any knowledge, Dr.: Soldin, as to the 
number of forensic laboratories in North America 
that are, in fact, using that combination for 
digoxin assays, or do you know? 

A. I have no idea, 

OR Thank you. And dealing with 
the technique that's been described as HPLC MS, 
mMassespecrrometry. 

A. Yes. 

o:. I believe you told Mr. 
Strathy , ic, l have it commectiyv; athazavourhoped 
to obtain -- by you, the hospital hoped to obtain 
funding to permit that method to be tested for 
digoxin assays in the future, is that correct? 

Ne Thats correct. 

OQ. Dr. Ellis told us yesterday 
in evidence, Dr. Soldin, while I believe you were 
in the courtroom, that to his knowledge I believe 
he didn't think there was anybody in Canada who 


had experience in using the MS system for the 
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purposes of digoxin assays. Does that accord with 
your knowledge of the circumstances? 

a Dy Kuss, at Che «Best 
Institute has certainly had experience with MS with 
some of the digoxin compounds. Now, whether it is in 
fact digi toxin~or other netabolites; I cannot tell 
you. It may well not be digoxin. He's had 
experience with a number of very similar compounds. 

OF Aliivrtghtis Andbas hus 
experience with HPLC and MS as a combination technique 

A. Well, it wasn't three weeks ago 

Q. AlIoOmiLoht wWell laivonel caneonly - 
be so definite, I suppose, sitting here today, Dr. 
Sovdin 

A. Yes® 

QO. Can you help me with this. 
During thet peniod July, 1980 to March of’ 1981 
and for the balance of 1981, to your knowledge, was 
there any laboratory of which you were aware that 
was using HPLC in combination with the MS 
methodology for the purposes of doing digoxin 
assays? 

A No, there wasn't. 

OQ; All: right. To your knowledge, 


was the HPLC MS technique, in terms of its hardware 
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and its design available commercially on the 
market for digoxin assays during that period of 
time? 

A. Yes, it was. 

Q. Can you help me as to when 
it became available for that purpose? 

A. I would refer you to the 
system that is at the Best Institute isa 
Hewlitt Packard model, and HPLC/MS system and 
maybe if you phoned the Hewlitt Packard people they 
could tell you when that procedure was first introduce 

Now, I personally went and visited 
therr plant cin Cali fornba around ("79.2 ‘Tt was 
certainly there in '79. It might have been there 
a few years earlier. It was newish in '79. 

Q. And again -- I'm sorry, sir, 
have you finished? 

A. The best thing is to ask them 
form thefexaceeda te} 

Q. Well, perhaps we will do that 
in the future, but for present purposes so that I 
am clear as to your knowledge of the circumstances, 
I am talking now about the HPLC and MS combination 
for digoxin assays and your understanding that that 


was available commercially on the market in 1979. 
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A. That's my understanding, yes. 
Q Auld eis hit. 

Ax And possibly earlier. 

OF And possibly earlier. 

A YS 5 

QO. Butbeat .ehaeet ime, <toOLy our 


knowledge, there were no laboratories which you can 
identify for us that had acquired it and were using 
it for digoxin assay purposes? 

A. Right. 

OF Thank you. You were questioned 
asiwell this «merninggsDrasSoldingxagain; +byeMz: 
Strathy concerning the ability of the HPLC method to 
extract what's been called substance X and, if I 
understood the exchange correctly, it was suggested 
to you that it had not been possible to date to say 
with certainty that substance X was separated 
following an HPLC, the use of the HPLC methodology. 
Did I have that correctly? 

A. Teta ipkathatesSeCoLrecrs 
Lahaye, usbvone rider on) that’ and;that i2s;7 D'munot 
sure what Dr. Gault is up to in Newfoundland. 

So, he may well have done some work in this area. 

Ok Well, bearing that in mind, 


would it be a fairer suggestion by me, Dr. Soldin, 
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to suggest to you that given the state of the art 

aS it currently exists and the state of the research 
as has been described in these hearings, it cannot 
With certainty be said today that the HPLC method 


does not in fact separate substance X. 


A. Thattsrriohtcy 

Q. It may separate it? 

A. Ltuumay’. 

QO. Then again it may not? 

A. COEKECTS 

OF And would I be correct as 


well or fair in suggesting that on the state of the 
research as ievhas been described to us, that in 
any given sampling group that is run through an 
HPLC methodology for the purposes of a digoxin 
assay, substance X may or may not be present? 

AS Right. 

Q. In fact, there would be some 
sample groups borne out by your own experience at 
the hospital that would suggest that substance X 
was not there. 

Ne Right: 

QO. Dealing again with the 
questions that were put to you by varous counsel 


concerning the, if I can express it this way, the 
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utility of one digoxin assay methodology as compared 
with another, would you agree with me, Dr. Soldin, 

that any scientist, if required to recreate or 
implement from scratch a methodology for the 

purposes of conducting digoxin assays, would bring 

to bear on that problem in settling upon his 
methodology his experience with other assays? 

A. Right. 

Or Right. Would you also agree 
with me that if the scientist that I am proposing 
was creating from scratch such a system and he had 
20 or 30 years or 10 years or 15 years experience 


in using particular kinds of assays for the purposes 


of recording or determining drug concentration levels, 


he would bring that practical experience to bear on 
the decision making process as well? 

A. He would be tempted to do that, 
yes. 

Os Well, would a prudent scientist 
not rely on the practical experience that he had accumu 
lated over the years in making that decision? 

A. Yes; he. would.’ That-would be 
part of his evaluation. He would have to consider 
whether or not there were newer or better methods 


available and then make a value judgment on which 
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which to go. 

OQ. Yes. And exactly on that 
point, you would agree with me, I take it, that 
there is an element of professional judgment that 
enters into the exercise? 

A. There certainly is, yes. 

Q. And would you agree with me 
as well that the scientist creating or implementing 
from scratch, if I can use that colloquialism, 

a digoxin assay methodology would also, if prudent, 
bear in mind the purpose to which the test results 
were likely to be put? 

AS Yes. 

Q. SolthatcifManelinveal tpid= 
chemist or clinical pharmacologist were asked or 
required to implement such a system for digoxin 
asSays in your hospital, for example, if prudent 
he would bear in mind the therapeutic drug monitoring 
purpose that was associated with creating that 
assay? 

As Yes. 

Cm And similarly, a forensic 
scientist, if required to create and implement such 
a methodology, would bear in mind that in certain 


circumstances there was a likelihood that test 
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results might bear the scrutiny of a court of 
law? 

AS Correct 

Q. In questioning this morning 
from Ms. Kitely, Dr. Soldin, you showed to her a 
slide indicating, as I had understood it, the 
optimum sampling time for taking a sample of 


digoxin. Do you recall showing that slide? 


A. Rah. 

Of And explaining what it meant? 
Ag YeSs 

On And as I understood your 


evidence, if I made a note of it correctly, you 
indicated that the best time for many drugs to take 
a sample for assay purposes was just before the next 
dose was administered, is that correct? 

A. Thats (correct, svec. 

Q. Right. And we know from your 
evidence that digoxin at the Hospital for Sick 
Children is administered every twelve hours. 

1 Mostly;. If believe that to be 
Epes. 

Os Well, perhaps I phrased it 
badly. As a matter of routine it is anticipated 


that digoxin was administered to those patients 
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prescribed digoxin once every twelve hours. 

A. Yes, and a study is currently 
in progress to evaluate whether or not we should 
be changing that to every 24 hours. 

Or. A heswvotewaNe lL, the: dat 
Pecuucy stnat ieham having, #bxc.ersowdin Aelormethe 
purposes of clarification is this: we know from 
the contents of the Residents’ Handbook that we had 
examined previously, that at Page 365 of the handbook 
it is indicated that the optimum, perhaps the word 
optimum isn't used, but the time for the sampling 
of digoxin is indicated to be between six and eight 
hours after administration, is that correct? 


A. Yes. 
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Q. Is it then to be taken by us 


that the optimum time for sampling, for taking a 
sample for digoxin assay is anywhere after six hours 
up to and inclusive of the eleventh hour prior to 
the administration of the next dose? 

A. NOVEeCMy%opinion=§1ssthat the 
optimal time is just before the next dose. The six- 
hour post dose sample is adequate, but it is not 
optimal. 

0. So the six-hour time frame I 
take it then, in your judgment would be the first 
onset of the steady state? 

A. Right. 

0. The earlist time which a sample 
might safely be taken, is that correct? 

A. Ves: 

0. AMD correct “then “that -et ‘any 
time after six hours up to and inclusive of the very 
minute before the nexti dose is administered would 
be an acceptable time frame within which to take a 
sample for digoxin assay, in your judgment? 

A. In order to interpret the 
result clinically and make certain judgments on that 
measurement,» yes. 
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then that the steady state which is introduced at 
the earliest of the sixth hour after administration 
of the dose, continues on the same plane for the 
next six hours until the next dose is administered? 

A. You have used I think the wrong 
term. It is not the steady state, it is an 
equilibrium that is achieved after the six hours. 

The steady state concentration was on the other slide 
and that takes five half lives to achieve for a drug 
that is given at intervals equal to its half life, 
approximately five half lives. 

0. Perhaps I have confused the 
two concepts. My point is this, is there any danger 
after the sixth hour, after the administration of the 
dose of digoxin, if one were to take a sample at the 
tenth hour, or the eleventh hour, is there any 
danger of further peaking in concentration of the 
drug, or would a sample taken at any time within that 
range be acceptable for your purposes on a digoxin 
assay? 

A. In the routine management of 
patients that are receiving digoxin orally, a six-hour 
post dose sample would be adequate, but not optimal. 
It is possible that if a patient, asin one of our cases 


several weeks ago, they had swallowed a large number 
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of somebody else's tablets. 

0, Yes. 

A. That the concentration may 
continue to rise for quite some time and indeed it 
did in that patient. But that is an abnormal 
Situation and not one that is usually present. 

Q. Are you saying then, Doctor, 
that in certain abnormal or isolated situations the 
drug may continue to peak after six hours? 

A. The concentration in this 
particular patient remained elevated for a long time. 
Now, I can't tell you because I don't have the graph 
in front of me hen it actually peaked. This was a 
patient that had taken oral digoxin tablets anda 
large number of them. 

0. Then returning to your earlier 
view as I have understood you to express it, and 
correct me if I am wrong. I understood you to say 
that in your judgment the optimum time for the taking 
of the sample for digoxin assay is the hour before 
the next dose is administered? 

A. In a routine therapeutic drug 
monitoring setting, yes, not in a toxicology setting. 


0. So that is something we should 


bear in mind in reviewing the contents of the Handbook? 
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A. Yes. 
0. You will recall as well, Dr. 


Soldin, that in your discussions this morning you 
offered your opinion, as requested, with respect to 
a number of the procedures followed, adopted by 

Mr. Cimbura in conducting digoxin assays. You spoke 
about his extraction process and the standards that 


you understood he had used. 


DAVE LLaS ‘told ws-in his evidence’ that 


in his laboratory in running RIA digoxin assays that 
he did not use an extraction process on the sample 
once he received it. Is that the practice as well 
in your laboratory? 

A. We use a protein precipitation 
step not an extraction process, right. 

0. Let's take that step by step. 
You told me préviously that with respect to the FPIA 
technique that there was a protein precipitator, or 
a separation process that was part of the methodology 


that worked on the FPIA system? 


A. Right. 
0. bet Ss ttalik abouti first the RIA 
assays that you have run in your laboratory. In 


respect of those have you adopted or made use of an 


extraction process? 
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A. No. 
0. In respect of the FPIA digoxin 
assays that you have run, and apart from the protein 


precipitator component of the process that you 


previously described, do you make use or have you 
adopted an extraction process? 

A. No. 

0. Dr bliss aksovtold se ans his 
testimony Dr. Soldin, that if he were required or 
provided an opportunity to modify the Hospital's 
RIA methodology for the purposes of conducting post 
mortem digoxin assays, that one of the things that 
might be included as a modification was an extraction 
process. 

Do you agree, based on your experience 
with both methodologies, that if one were to adopt 
either for the purposes of post mortem testing, that 


you would look to the inclusion of the extraction 


process as a desirable component? 
A. It may be a desirable component. 
Q. That is something you would want 
to look at and make a determination on? 
A. Right. 
0. And do you agree with me, and 


again I may be expressing this poorly or inadequately 
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and if so I would like you to tell me. My under- 
standing of the process, of the extraction process 
that is utilized by Mr. Cimbura was for the purposes 
of separating out digoxin metabolites. Does that 
accord with your understanding of the process he 
described? 

A. Well, he might have. used that 
extraction to separate or to attempt to separate 
any compounds that would interfere with the digoxin 
reacting with the antibody. In other words --- 

0. Nes 3 

A. -- and need not necessarily be 
digoxin metabolites. 

0. To wput Pet (another wayrort, the 
purpose of using the extraction process is to achieve 
in the end result a purer sample upon which the assay. 
might be run, would you agree with me that if one were 
satisfied as to the particular extraction process at 
hand that would be a desirable end, that is something 
you would like to achieve before in fact running an 
assay? 

A. In a forensic setting. 

Q, I am not asking you to comment 
on a setting with which you have no experience. In 


your own setting if you were - the proposition I put 


7, ; - ray eee a le 
-xohnn. YM .Snt DLSY esa wie on 3 a RE bie © 1% 
, oat Pall io ae 7 
tet @ “Ro patbaste ane 
el 5 A < af ~ 


| off tot cn stydn saa Remit et edt = hy 


Ora NOLIGRAIAI sit IO (aEgne 


+ 


; 
i 
a | 


ie a 
dst em nicomtey awe paisexbaoe to he 


[ G p jeadLiis 


Za 
7 


} ‘ota 26 oi tbansersbay oy diiw bidoo8 R 
= = a 


‘ *hedixoesh — oe 


vel AF ow gto iazeini’ bivew tems abnwognos yor . 
f cs _ | r € il S, ill a » 5 - | Bal ee se FOL 
LOW Wo AI eybodiins say ditw paisosses VO 

7 ‘er | in Py bes ne ws i‘ as ‘ i 

.« : a bi De he Li Dfii ny \ cf’ 

\eetifodsseam hixovpeb  <). we). 
sw tersotis-t15 tuq oT 0 


of BE ebepdtq notsosx74o oF onian to saggued 


7 a —_ . ¥ - — —_s = S 4 4 ‘ 
fotttw mods Siqnise AS eg a lies f DAS Shs thst 
rors q 

| eer een 2 ler. 
i+ om difw setps voy Sinow , its ad snp iim Mh 


holzpites py 


‘s peoowta nolesnsdxe asivoisupg’ emt, OF 25° 25441 


| b x 
et tet ,» bas eldstiesbs $¢ Binow ted? Bass ler 


a : ¢ } se ¥ ree i. v 
16 cartua SOR? Hh oxoted eveidos oF Al! Hivow uoy i Ove 
. (OL ae 


spnities aienere2 Boni, — & 


sroumos oF wOYy i aa I . e 7 


nt: ,eowvelse ged of eye boas rte vw 

if ey 7. - va 
suq I notdteoqorq ots isiow ‘He 
? ; av oy + 

| al Cw aay rae 


Bp.) 


24 


25 


ANGUS, STONEHOUSE & CO. LTD. Soldin , Te.Cx. 1536 
TORONTO, ONTARIO (Cronk) 


to you was that if you were to moderate or modify 
either methodology currently in use in the Hospital, 

be it the RIA methodology or the FPIA methodology, 

for the purposes of running post mortem digoxin assays, 
in your judgment would it be a desirable end to 
introduce an extraction process? 

A. I would evaluate that. 

0. I am asking you in general terms 
now, the purpose of the extraction process is to 
achieve in the end result a purer sample upon which 
the assay might be run. Would you agree with me 
that in conceptual terms that is a highly desirable 
end? 

A. It may be desirable, yes. 

0. It is not necessarily something 
that one would seek to achieve from the outset? 

A. It depends on what the method of 
measurement is going to be subsequently, it may not 


be necessary, it may be and it may not be. 
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@.. Dr. Soldin, dealing again 
with the process that we have heard Mr. Cimbura 
used for his testing, and I would like to be clear 
on this and in light of some of the answers you 
gave this morning.) As TAaunderstand it, in, conducting 
the RIA digoxin assay test that you have conducted 
or supervised in your laboratory, you have not had 
occasion to make use of the Beckman antibody, is 
that correct? 

A. I have personally not, but 
one of the post-doctoral fellows working with me, 
have. 

‘Op I'm sorry, I perhaps put the 
question in a confusing way. You told me previously 
in your evidence that a post-doctorate candidate 
working under your supervision had used the 
Beckman antibody with the system that you 
understood Mr. Cimbura to have been using, his 
methodology? 

A. RVGiat « 

OF I am talking now about your 
own, the RIA methodology that was used and is used 
in vour,.Jaboratorys »AMede correct ithateyourhave mot 
had occasion, nor have those whom you supervised, 


to use Beckman antibody as part of your RIA process, 
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isyvthat correct? 
AG I have had occasion, but 


I haven't done it. 


Oe Again, it has not been done? 
A. No. 
or Neither by yourself nor by 


anyone under your supervision. 

A. Right. 

Q. Simniariy?/’as I understand Lt, 
you have not used the Beckman standards in your RIA 
process nor has anyone under your supervision. 

A. incoun RIAGprocess; "correct. 

©. And, of course, neither would 
be used by you or those under your supervision in 
the FPIA methodology because the standards and 
the antibodies that are used on that system are 
provided by others? 

A. Right. 

Q. In questions put to you this 
morning, Dr. Soldin, again, with respect to the 
RIA methodology used by Mr. Cimbura:'as opposed to 
the one in use at the Hospital for Sick Children, 
questions were put to you as to whether or not you 
could afford any explanation as to the time frame, 


the length of time that Mr. Cimbura indicated it took 
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for him to conduct a test using the methodology that 
he had formulated. 

Comparing the RIA Methodology that 
has been described here as in use at the hospital 
with what you understood to be the case from Mr. 
Cimbura's evidence, the methodology he used, would 
you agree with me that the length of time that it 
takes to run an RIA assay would be increased first 


if an extraction process was used? 


that it would be increased in length of time, 
secondly, if the gamma counter that you are using 
to calculate the amount of bound digoxin as opposed 
to the amount of unbound digoxin was not capable 
of doing readings on more than one sample at one 
time? 
ioe Yes. 
On Would you agree with me that 
the length of time would be increased again if 
it was considered desireable or proper technique, 
to leave che gamma counter with the samples sitting 
over-night to arrive at a calculation the next day 
that would necessarily increase the length of time? 


Naf Yes, that would increase the 


BS Yes 
Q. And would you agree with me 


iY J vi 


> ee” 
‘ew 7 ie 


ot _? ; : 


cahuoranaine ae x age 
sau qeotoborven In abt wigs ; a 


vk 


lesiqgeod wip 428 eau rit an spit 6 edt 
- 18 guetY sen sis ad OF ‘ictal ae 
Bivow ,beeo si yeotaseus sh end  soneiive (2 ssieiatS 
1b port, om)d, 20 daiyef ena. Henhy én dis tah ities 8OY 
sor. peesoton! off ‘bikew yaade KEE ms acin or-eemes 


— 
> i? ’ 


{bea Baw. eReudity poisownans ne Tt : 

seaY ie ‘nT i 

ito LW saree Pit Sivow HAY” . 9: | 
suid Jo Mpasl di Beaseroat ed bivow JI wits” 

ifaw ets Uny yb’ “teatiias smruep eda BL ¥ibsooie 
qo a6 oltxegi bavod' to atnvemes sit dd sidotee ou 
iaqso Jo) Rew aixepkb bayeday to savoms oi cs 

io J¢ atemes Sf6 nenyY stom WO epalbest PaTOb Io 

| Tomig 
mot 7 ta 

jond om ctr iw 26tp6 wey! blyoy’ ~ 30 | 
ti nbepe bees sient od’ Srudu émit Vo Asuiel sty 
Loupinddes. Sagora 26 Sidsewiaed benebbeion vew 2 
pal ‘be avlqatse sit ia iw asenues énmep sib aveat 2 
Vsb dxon sf solvated ina é #s ovizrs oF tipin-sSv0 
Gemts to d¥endl ‘edd casein nen Sivow surte Fs 
eal dnaaxsnt biuow dons et fh % 


ji sl 

Sy ite 7 

is ¢ Ww 

Py A 


| Tree. 4 nay Oe es 
y ae) _—" , ' = 
ni ' a, vA “ul - Sn _ 
7 id : 7 Dee L 


ANGUS, STONEHOUSE & CO. LTD. Soldin 


1540 
TORONTO, ONTARIO re.ex ; (Cronk . 


length of time, and it may or may not improve the 
results, 

Q. It would increase the length 
of time if that step were undertaken. 

A. Les « 

OF iti eAGddLbLon .eWwOUuldel BEbe 
a fair suggestion to you that if a tissue sample 
were received, and I recognize and I am very 
sensitive to your lack of experience with tissue 
testing, but if a tissue sample were received for the 
purposes of the digoxin assay, would you agree with 
me that there might be special procedures which 
would have to be undertaken in respect of the 
tissue sample before the assay could be run that 
might again increase the length of time that it would 
take to run the assay in its entirety? 

A. Yes. 

On And mention was also made 
this, morning, Dr. Soldin,..of testing on whole blood. 
I believe this was a question put to you by Ms. 
Jackman and, again, I wanted to be clear about 
that. 

Would you agree with me, taking 
into account your previous evidence, that digoxin 


assays are not run on whole blood samples at the 


fs ee oe 


ni 7k Bhwow Meters at’ | see bi Sih i 
sian CUES ts ah ofpittaly- dex 5 oo ep ER REHE Sa LFF ) 
| big SekaBODe? Ay ‘hing sPavdpoa7: afem 


yioV mR 


sueeis’ yy Fw gana Rags ta Agel, all os ou ty Lana a | oe 
ata: 4or pate’, ora oamse aueett 6 Ficoll Pa paldees 70 “ 
Ha tw she uot plow nia: dixopt att bined pantie F ltr ih Bi 
| Ai ; 
pied oaxuheooxd Laisa ed oi. oe ‘sd em Ag f ite 


aud te dodeeps At pais? 2shau st o+ owed Blow , 
dora’ nok od BLO YOeEA. oils sigted o Lanse Peay. a 
bfuow 42 ded ombe To sspnet ot aenetori ahevs.isp iin 
cysonkind etki YRese oa? nex oF ose 
2a¥, wk 
abam onte 2@6W nosy ‘con ma 


ct hae ae ete 


booldeborw, 50" perdigieest - oft ; 


i ee 


ah ve noy.oa Sed meieieeen 
ipods weato oh om” sabi rn brs, eigen’ 
| Pie a ae 


pnites: comineite o oct sot 
wivopk& Jerid seve. wombs ings: te 7 


set asiqnan hohe yet, rou dp 2 


: ; n -_ F xa ; 
P| ‘ss : ; 7 , 
ny D sae 7 ve) aS : 
oy “ >: ns, 1 7 0 - : 
, , rs 7 oe ee _ 
Ot ne Nahe fe bay 
' oi. Ry eae: 


ANGUS, STONEHOUSE & CO. LTD. Soldin 
TORONTO. ONTARIO 
re-ex. (Cronk) 


Hospital, certainly not in your laboratory and 

NOt tuebtew itis, laboLraloly.,, bearing chat in mind, 
would you agree with me once iagain that if ina 
forensic setting it was considered desirable 

or necessary that digoxin assays be run on whole 
blood samples, that there may be procedures that 
apply in respect of -- I am sorry, I expressed that 
badly. 

Is it, in your view, possible that 
in a forensic setting it could be considered 
desirable-=or necessary for digoxin assays to be run 
on whole blood, or can you offer us an opinion in 
that regard? 

A. It is feasible that may be 
an important analysis on whole blood in a forensic 
setting. 

OF I believe you indicated in 
response to questions earlier this morning that you 
had personally noted in the forensic literature that 
they mainly referred to digoxin assays on whole 
blood. 

A. Correct, 

On Pinally Drs eeOLlol ney ou 
will recall that in questions put to you by my 


friend, Mr. Ortved, this morning it was suggested 
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to you that there were a number of factors that 

one should take into account in running digoxin 
assays, and of those mentioned were the time of 

the last dose; the site from which the particular 
samples had been taken; the method of administra- 
tion of the dose; the age of the patient; whether 
the sample was ante mortem or post mortem. Do yu 
recall those::factors being put to you this morning? 


As Yes. 
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ANGUS, STONEHOUSE & CO. LTD. Solin, Le .ex 
TORONTO, ONTARIO (Cronk) 
QO. Would you agree with me, 


Des Soldiny ‘that forsthe. purposes of*running’ the 
digoxin asSayitself, for the purposes of utilizing 
the methodology toarrive at a recording which as a 
scientist you felt was acceptable in terms of 
accuracy on the methodology itself, that those 


factors arevarrelevant? 


A. rebeg youxutpardon? 
Q. ALU.righte 
MRo STRATHY: Mr. 7Commissioner?, iL 


know that we are not bound by the rules of evidence 
here, but it» seems’ to°me that perhaps there ought to 
be some distinction between the nature of the questions 
putebyecommissionaCounseltand,the .naturenof the 
questions put in cross-examination by other counsel. 
THE COMMISSIONER: Yes. There may be 
something to what you say, but when we get around to 
re-examination, the temptation to lead is almost 
overwhelming. 
MS. CRONK: And for some of us it 
appears it is overwhelming, Mr. Commissioner. 
If I can help my friend, perhaps I 
will re-phrase it ina less leading fashion. 


MR. STRATHY: I think sometimes for 


THE COMMISSIONER: Yes, (Mc,  Stratity: 
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ANGUS, STONEHOUSE & CO. LTD. * 
TORONTO, ONTARIO Soldin J re 2 ex © L54 4 
(Cronk) 


the witness himself it may be better to hear it in 
the witness' own words. I appreciate what Miss Cronk 
cS pete Angie iclopuele mantel tonne of saving time. 

THE COMMISSIONER: Yes. Just, have 
VOU) anVvaicommen es DOM =, Call we pute pu. Lis: way <= 
forget everything you have heard today, can you just 
tell us if you have any comment upon Mr. Ortved's 
lust. He had only ‘seven. I put down eight, but 
I sub-divided one of his. Eight matters that would 
require caution in the testing. 

THE WITNESS: Rigatew eNO cconmment. 

MS..7 CRONK: QO... Wathout offending 
eLlther you, Sic; iat terms of the’ proper -manner in 
which to put the question or my friend Mr. Strathy 
Ob Otiers,, can ivask younthis; Diwoolding ein your 
professional judgment is the time at which the last 
dose of the drug is administered relevant to the 
conducting of a digexin assay as opposed to the 
interpretation of the results of the recording and, 
ir sO; how? 

A. Are you asking me if the time 
at which the drug is administered - relative to the 
sampling time; that is certainly important. 
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sample has been taken relevant to you in conducting 


the digoxin assay? 


Aes in as cOuLane monitoring lab? 
O's wee 
A. Whether the sample is from a 


heel prick or a finger stab or a vena puncture, it 
doesn't make any difference. 

THE COMMISSIONER: The only point 
Suvel velvet lor this 1s (that Vou are. saying thaveLt 
doesn't affect his ability to do the test, but the 
results will be somewhat different. Isn't that the 
Jeremie ss 

MS. CRONK: That is certainly the 
point, Mr. Commissioner. 

THE COMMISSIONER: Lie Seo can, 
nelp to you; it 18 alpoint that L have: already 
mastered. 

MS CRONK: That's the best possible 
answer to the question that I could have received, 
Mr. Commissioner. 

THE WLINESS: Well now, I don't 
agree with the answer. 

MS. -GRONK: ‘Apparently we have some 
disagreement. 


THE COMMISSIONER: That's why'-L 
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wanted your comments, all right. 

THE WITNESS: There is no evidence 
that I'm aware of whether one gets the sample from 
a finger prick, a finger stab or a vena puncture 
the digoxin measurement will be different. 

MS . *CRONK: Q. Are we clear on 
at teest tole, Dre SOLaIn, that’ you are note involved 
in the interpretation of the results that you achieve 
on your digoxin assays? 

A. To some extent I'm involved 
because when results are over a certain level I have 
to notify the right people*and my group have’ to 
notify the right people. I don't go. to the bedside 
and look at the patient and decide whether or not 
Ene Mervent 1s tore. " (oat 2s done bythier clingcal 
pharmacologists. 

Bh. i og hs ip whites aes a Ke ak oa 

A. And, the clinicians looking -aiter 
the patient. But it is my:‘responsibility to be sure 
that a message gets to these clinicians quickly. 

Oe And can we go this far together, 
Dr. Soldin, that there are a number of factors which 
are highly relevant to the cardiologist in interpreting 
the results of a digoxin assay? 


A. Highly relevant, yes. 
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ANGUS, STONEHOUSE & CO. LTD. Soldin re ex 154 7 
TORONTO, ONTARIO A ° ° 
(Cronk) 


Oo; That are not relevant to you 


in conducting the test. 


THE COMMISSIONER: CLM SOLrry 2 
THE WITNESS: Well, it depends which 
factors you are talking about. If the sample for 


example, is drawn at an inappropriate time then it's 
relevant to me and the test should not be performed. 
I am wasting the Province's funding by performing a 
test when the result cannot be interpreted. 

MS 3 CROMK Aes Wi el aay Bh oata, core LES Bh ale 
and with the Commissioner's concurrence, I will leave 


the point there. Thank you. 


THE COMMISSIONER: Yes . 
MS> GRONK: No further questions. 
THE COMMISSIONER: Tnhenk you. 


If you are wise, you will make a hasty retreat 
before somebody else gets at you, Dr. Soldin. Thank 
you very much. 

THE .WLTNESS:: Pian kk: Wrous 
-~--Witness withdraws. 

THE COMMISSIONER: Have you anything 
further, Mr. Lamek? 

MR. LAMEK: I thought you were 
inviting me to cross-examine Dr. Soldin. 


THE COMMISSIONER: No leno: -onnok. 
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ANGUS, STONEHOUSE & CO. LTD. 154 8 
TORONTO, ONTARIO 


MR. LAMEK: Nothing further today 


then, Mr. Commissioner. 


THE COMMISSIONER: All raght.. Well 


then, Until Tuesday ac 10.6" clock. 


MS. ,CRONK: Marie VOU! (Slike 
MS. KILTELY : Mr. Commissioner, 
before we rise. At the risk of asking too much of 


Commission Counsel, I know that we are going to hear 


from the cardiologist next. 

THE COMMISSIONER: No, I think we 
are hearing from the mortician. 

Nowe Gl isiiy ¢ Yes, and then the 
Gard1rolegist, But f rise. to. ask 11 Mr. Gamek) has 
any long term plans he can let uS in on. My concern 
is that if the nurses, for example, are going to 
follow the’ doctors, then we would like to know that 
in terms of timing. * If he has other’ witnesses that 
he's going to stick in before he gets to another 
elivenc, want to Know that. I. know thatyl canie 
pin him down to the date and the time, but a general 
frame of reference would be helpful. 

THE COMMISSIONER: Well, he gave a 
sort of a program at the beginning, the agenda. 

MR. LAMEK: Yes, I thought I had 


traed to, do that, but utet me reply... ida not 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO iigsy.! 9 


anticipate, I dofnetvexpect ito cailil anyenurselasa 
witness for at least four or five weeks. I propose 
to lead all of the medical evidence on the charts 
and perhaps the evidence of clinical pharmacologists 
and of course the evidence as to the particular 


digoxin measurements, the evidence of clinical 


pharmacologists as to the significance of those 
measurements in those cases and those children and 
then of course we have to call the authors of the 
Atlanta Report. 

Miss Kitely may be assured that her 
clients are well away from the witness box at this 
point, many weeks I'm afraid. All that has to be 
done before I even think of calling. a nurse as a 
witness, Mr. Commissioner. 

MS. -KITELY: TPianke VOuynio. oe 

THE COMMISSIONER: Yes, allot. 
I suppose we could mention that we are giving some 
thought to moving also. but I think that will not be 
until = obviously we will not be able to keep these 
premises past Labour Day and we now seem to have 
permission for the large court room at 180 Dundas 
Street. It is the Ontario Municipal Board place 
at 180 Dundas and we may be going there some time 


in August. So, that is an advance warning. 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


If you some day come here and find 
nO CHING srs Going .on, ike doesn’t mean that the 
Inquiry is completed. 

MR. LAMEK: Mr. Commissioner, a 
PIrOOrersnatwir eyOu Lind nothing 1s going on and no 
one is here. 


---Whereupon the hearing adjourned at 2:35 p.m. until 
Tuesday wwulVerztn, 198ssat 20 700°a.m-. 
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